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SECTION 1 
PREVENTIVE MAINTENANCE 


1.1 DAILY 
(Not Applicable) 


1.2 WEEKLY 
(Not Applicable) 
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1.3 | MONTHLY 


CHECKS 
i Plenum Filters. 
a. Replace as condition warrants. 
2. Clock Pulse width (Subject 3.2). 
3. Clock Variable bias (Subject 3.3). 
lh. Clock Pulse Frequency (Subject 3.2). 


5. Clean Fan Screens. 
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1.4 QUARTERLY 


CHECKS 
i. Over and under voltage sensing. 
a. Verify voltage sensing. (Reference Subject 5.6 of the Power Supply 


Manual). Monitor the Voltage Regulators output according to Sub- 
ject 5.5 of the Power Supply Manual. (Use precision voltmeter). 
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1.5 SEMI-ANNUALLY 


CHECKS 
1. 10ms LOAD delay multi for proper setting (Subject 3.h). 
2. Excessive ripple in all DC supplies. (Refer to Subject 5.6 of the 
Power Supply Manual). 


LUBRICATION 


Fan Lubrication 
lubricate Rotron Muffin fans with Anderol L-826 using special oil injector. 


Ly i a7r07°00 
Injector ..... . Pt. No. 11838588 


Oak. eee gt See Aas Aco “ae Gy PRIN 11630596 


PROCEDURE 


The exhaust fans are lubricated by inserting the Oil Injector needle through 
a self-sealing mibber can located in the center of 


the motor huh 
wie MOTOYr NUO. 


Note that on most units a Gold Seal label is mounted over the rubber plug; 
this series of fans is called the Gold Seal series. 


ds, Fan grill, remove and clean as necessary. 


2. Remove air from Oil Injector by holding the needle up and pressing 
‘on the plunger. 


3:4 Place Oil Injector needle at the center ot circle marked on the 
Gold Label (on the 03 series place needle approximately 1/8" 
from the edge of the rubber cap). 


l. Position the needle at an angle of approximately 5° to the sur- 
face of the label and point it toward the center of the rubber 
cap. 


ee Pierce the label and the concealed self-sesling rubber cap lo- 
cated under the label. 


6. Insert the needle approximately 1/h". 
ts Depress the plunger of the Oil Injector to allow approximately 


1/16" of oil to escape. Rotating the fan will relieve air 
pressure and allow oil to flow into the oil chamber. 
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1.6 ANNUAL 


CHECKS 
La Wiring and Cables. 


a. Check all wiring visually, paying special attention to voltage 
regulator area and any wires or cables carrying power. 
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SECTION 2 
TROUBLESHOOTING 
2.1 TEST SWITCHES AND INDICATORS 


INTRODUCTION 


The Functional Analysis of Central Control test switches and indicators is explained 
in the D & D Manual, Section 2. 
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2.2 SPECIAL TOOLS 


In addition to the normal tools provided for maintenance of the B 5220 Central 
Control Unit, the following special tools are also provided: 


1. Diode-stick cutters 
2. Wire-wrap tools 
3. Cover-removal tool 


lh. Package handles 


DIODE STICK CUTTING TOOL (P/N 11838109) 


The Diode Sticks provided as spares are uncut. The diode stick cutter is a plier- 
type device which can be used to cut the diode sticks as needed. Care must be taken 
when using the cutter to keep from breaking the bond between the diodes or resistors 


we AS & di ULL 


and the common bus. The diode-stick tool must not be used for any other purpose. 
ee eNO DE SEG TOP any otner purpose 


WIRE UNWRAP TOOL (P/N 11838058) 


The hand unwrapping tool (see Figure 2.2-1) is used when it is necessary to remove 

a wire from a pin. The tool has two ends; one end is for wires which are wrapped 

in a clock-wise direction; the other end is for wires which are wrapped in a counter- 
clock-wise direction. To use this tool, proceed as follows: 


1. Determine the direction of wrap and insert the appropriate end of the 
tool over the pin. 


2. Rotate the tool until the wire is sufficiently uncoiled so that it 
can be removed from the pin. 


FIGURE 2.2-1 DUAL, RIGHT AND LEFT NO. 2 UNWRAPPING TOOL 


WIRE WRAP TOOL (P/N 1183802) 


The wire-wrap tool is a hand-wrapping tool and is shown in Figure 2.2-2. The tool 
will wrap a standard field change wire. 


FIGURE 2.2-2 WIRE WRAP TOOL 
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a 


Figure 2.2-3, A through F, shows the steps used to wrap a connection. If a wire 
was previously wrapped, the portion of the wire which was wrapped cannot be used 
again. 


If the old wire is not long enough to strip off enough insulation to permit another 
wrap, a new wire must be routed in its place. To wrap a new wire, proceed as 
follows: 


1. Remove the insulation from the end of the wire. Approximately 1 ie 
of wire is required for a six-turn connection of 2l-gauge wire. 


2. Place the tool over the wire as shown in Figure 2.2-3B. 


3. Anchor the wire as shown in Figure 2,2-3C and insert the tool over 
the pin as shown in Figure 2.2-3D. 


h. Rotate the tool in a clockwise direct 
the pin as shown in Figure 2.2-3E and 
the wire to bunch. 


. 


ps 
pressure will cause 


wk 


fo} 
F. Too muc 


A-BIT AND SLEEVE C-WIRE ANCHORING E-WRAPPING 


The following should be used as a guide when installing FCNs, or when making wire 
wrap changed in the field. 


1. Number of turns - The minimum number of turns (per connection) of 
bare wire 1S FIVE, and the maximum number is SEVEN. The maximum 
mumber of turns of insulation preceding the bare wire is THREE for 
any connection. 


>. Insufficient Insulation - Wire insulation shall be no greater than 


1/32" from wire wrap connections. 


3. Wire and Terminal Contact - The bare wire and terminal must make 
contact on all corners following the point at which the origin of 
the number of turns are counted. 
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4. Separation of Turns - Turns may have a maximum separation of 1/2 the 
thickness of wire being used to make the wrapped connection. 


5. Excessive Tail Wire - The wire tail shall be construed as being "that 
end of bare wire which follows the last wrap." The wire tail shall 
be parallel to the terminal surface within 1/32". 


6. Overlapping of Turns - This condition is caused when succeeding wraps 
overlap the ones previously made. If this condition exists, it will 
be necessary to make a new connection. 


7. Clearance - There shall be at least 1/32" clearance between grid pat- 
tern connections, terminals, bare wire or components. 


8. Height - The maximum clearance between the connector block and the 
first turn of the first connection shall be 1/16". 


9. Height for Single Wire Wrap - The maximum height for a single wire 
wrap shall be i/l". 


10. Height for Two Wire Wraps - The maximum height for two wire wrap con- 


nections shall be 1/o™. 


ll. Unwrapping - The wire wrap connection shall be capable of being unwrapped 
from the wire wrap terminal without breaking. The unwrapping operation 


an aa tan 


asl Amal an + Tan AwManiism +he 
Shell peudone..wi this: eboandara wma pime tool enies So Aes oS iaeure She 


rs OP )+4416& 
life of the wire wrap terminal. 


12. Wire Re-use - IF A WIRE WAS PREVIOUSLY WRAPPED, THE PORTION OF THE WIRE 
WHICH WAS WRAPPED CANNOT BE USED AGAIN. If the old wire is not long 
enough to strip off enough insulation to permit another wrap, a new 
wire must be routed in its place. Soldering a wire wrapped connection 
directly at the wire wrapped terminal shall not be permitted at any 
time. 


13. ‘Terminal Re-use - Prior to rewrapping, the terminal shall be inspected 
for plating loss, corrosion or other damage. The evidence of any damage, 
plating loss or corrosion will in effect cause the wire connection not 
to maintain the high degree of quality and reliability which is required. 
The terminal, therefore, must be replaced with a new terminal. 


COVER-REMOVAL TOOL (P/N 80551) 
The cover-removal tool is a 3/8" Allen-Set-screw wrench. The short end is cut off 


to approximately 1/2" and a plastic handle is inserted on the long portion of the 
wrench. 
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PACKAGE HANDLES (P/N 77213) 


Special non-conduction handles are provided for use in removing packages. These 
handles must be removed from the package before the gates are closed. 
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2.3 PRECAUTIONS 
Adhere to the following steps to insure equipment safety. 


1. Do nov use a y che ecKing. The buzzer current 
e] 


wit 
r diodes and transistors in CC. 


2. Do not use the first two low scales (X1 or X10) on the Triplet ohmmeter 
for continuity checking. On these scales, the meter current exceeds 
the maximum current rating for diodes and transistors in CC. 

3. Do not remove packages or diode sticks when power is Up. 

h. Care must be taken when using Scope or Jumper Clip Leads to prevent 
touching adjacent pins. Use Minigator Clips with insulators or the 


Wire Wrap Pin Probe Tip (Part No. 1183857). 


5. Use extreme caution when working on the plug-in side of the panels. 
Avoid hitting nackages when moving the scone. 


6. Do not attempt to force a TRUE level with -12V. 
7. A ground jumper may be used to force a FALSE level. 
NOTE 


Connect clip to the point to be grounded prior to 
making ground connection. 


8. Do not pull Cable Plugs with POWER ON at either end of the cable. 
9. Only soldering irons that have an isolation transformer may be used. 
10. Scope ground - to prevent ground loops and noise interference, use 


only the ground clip on the scope probe. Attach it to a suitable 
ground as near as possible to the point being observed. 
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2.4 CLOCK CONTROL LOAD BUTTON 


CHECKS 


Refer to Figure 2.4-1 (Load Button Timing Chart) to aid in the check out of the 
LOAD logic. 


TIME LAPSE TEST POINTS 


EA B5 V1 


eS 
fereet ee B4 vy 
a: Cee nee B4 RY 


EA B4 S7 


EA B6 V7 


[ce SOs a 

I 

| \n EA B4 R5 
ea a a B4 RO 
ee ee D4 F9 


EA C4 FO 


CLOCK i EA D3 JO 
PULSE 

! 

WHA Be U4 


NOTE: THIS TIMING CHART IS NOT TO SCALE. 


FIGURE 2.-1 LOAD BUTTON TIMING CHART 
The steps listed below should be taken to check the Clock Control Load Button Logic. 


1. To check the CLEAR function of the LOAD logic, set a few flip-flops 
in the CC (CLIF and CL2F must be off). Pressing the LOAD button on 
the CC Display Panel will clear all flip-flops, releasing it will 
turn on LOFF and CL2F. 


2. The Delay Multi LOAY (EA B6 V7), should be checked for proper delay. 

3. Syne scope (positive) on LOAS (EA Bl V9) and measure the delay from 
the time LOAS goes false to the time LOAY goes false. Timing should 
be 10 ms. 

4. Using the same sync (LOAS), scope SCIS (EA Bl RO) while pressing LOAD 


button. SCLS will be true for a period equal to the LOAY delay minus 
the CLEAR relay contacts delay. This time should be about S ms. 
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5. The LOAD button cannot be activated if Processor 1 is busy. This 
can be checked by testing the following two equations. 


1. + PA1LePABUSL 
2. + PBlLePBBUSL 


NOTE 
These equations are taken from page COO6 of the CC Logic Book, IOAS input. 


6. Check the ) KCL inputs to LOFF making sure each interrupt clears it with 
a clock pulse. 
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2.5 CHECKOUT OF REAL TIME CLOCK 
On the CC Display Panel, switch the Clock Mode switch to "NORMAL". 
The Real Tim 


iS 
of TM6F (EA BS 
1.06 seconds. 


Clock should be counting once every 16.6 ms. Scope the true output 
F9). This is the "32 bit" flip-flop and should be going true every 
See illustration below. 


[ner ] [— -53 SECONDS —| 
—ae 06 ol 


The proper complementing of TM6F will reflect the operation of the entire counter. 


If counting seems erratic, switch the Clock Mode switch to "double pulse". Clear 
the Real Time counter register and pulse the counter with the Start Clock button. 


A count may not be obtained with each de Sic 
clock pulse must be ANDED with 60 cycles (TMOY). 


Printed in U.S.A. 


B 5220.5) 


March 16, 196 


-B, FIELD ENGINEERING TECHNICAL MANUAL 


2.6 PHYSICAL ORIENTATION 


INTRODUCTION 

The Central Control Unit is an integral part of the B 5000 Main Frame. This frame 
is comprised of Processor, I/0, D & D, Central Control and Memory. 

GENERAL RACK LAYOUT 


The rack locations are shown in Figure 2.6-1. There are five racks in Central 
Control. 


CENTRAL CONTROL 


CORE MEMORY 


O “B" RACK 


"A" RACK 


FRONT 


FIGURE 2.6-1 RACK LOCATIONS 


Note that upon removal of the cover, the wiring side of the panel is exposed. The 
packages are found on the inside of the panel. 


The C rack differs from the other racks and will be explained later. The remaining 
racks, A, B, D and E are devoted to Central Control Logic. Each of these racks 
have three frames, which are divided into two panels. Refer to Figure 2.6-2. 


The layout of the rack, or gate as it is sometimes referred to, is shown with the 
orientation numbers used for reference. The numbers across the top of the rack are 
the column numbers used in referencing the location of packages. The letters in 

the large circles denote the panel letter. Notice that panels A, C and E are full 
panels utilizing all 10 columns, while panels B, D and F are half panels utilizing 
only five columns. Each panel is subdivided into four rows marked A, B, C and D. 
This subdividing locates a connector block which can hold four flip-flops or 20 
diode sticks. The connector block is subdivided into strips of connectors which 

are designated by two coordinates. Across the top, the columns are marked O through 
9, while along the side, the rows are lettered A through Y, with G, I, O and Q 


r 
left out. Therefore the following location would have this meaning: 
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CONNECTOR BLOCK LOCATION, AND PIN LOCATION WITHIN THE CONNECTOR 
AB C3 Dy is located approximately by block dot on Figure 2.6-2. 


= "A" Rack 

= "RB" Panel 

= ue) tt Row 

3rd Column 

= D Row of Connector Block 
= Column of Connector Block 


FOWOAW PS 
u 


FIGURE 2.6-2 PANEL ORIENTATION (WIRING SIDE) 
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Because of the interaction of the various modules and wiring, the logical gates 
may not, mechanically, be located near each other. This makes it difficult to 
localize a certain area on the panels and assign it to a specific group of logics. 
The frames are fairly well assigned with the assignments shown in Figure 2.6-3. 


nau RACK 


On the "A" rack, panels A and B contain the crosspoint flip-flops with the 
associated logic necessary to select the flip-flops. 


Panels C, D, E and F contain part of the associated logic for the Memory Read 
Exchange. This includes the Memory Read Crosspoint Drivers. 

pu RACK 

All panels of the "B" rack contain the Memory Write Exchange Crosspoint Drivers 


and the associated logical gating necessary to select them when the cros 
flip-flops are set. 


nol 
pais 


igh RACK 


This rack is a fixed unit within the cabinet for Central Control. The top section 
of this rack contains the Power Pack, which is a DC voltage regulator for the -1.2V. 
-.5V, and the -12V supply to the Central Control and Display and Distribution 
units. The voltage regulator is described in the B 5000 System Power Supply Manual. 


The lower section of this rack contains 12 troughs which are used to convey inter- 
connecting cables from one cabinet to another. 


np RACK 


TUN 


Panel A of the "D" rack contains the I/O and peripheral designate gating for 1/0 
Exchange. 


Part of Panel A and all of Panel B contain part of the Non-Tape Control and Infor- 
mation lines logic. 


Panels C, D, E and F contain the rest of the logic for Non-Tape Control and Infor- 
mation lines. 

up RACK 

Panels A and B of the "E" rack contain the Incandescent Driver packages for the 


system, the Load Control, System Clock and Clock Control, the Interrupt Control 
logics, Interrupt Address Register and I/O selection logics. 
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Panels C, D, & and F contain the logic for Magnetic Tape Control and informatior. 
lines. 


"AN RACK "B" RACK 


CROSSPOINT 
CONTROL 


MEMORY 
WRITE 
EXCHANGE 


MEMORY 
WRITE 


EXCHANGE EXCHANGE 


"C"_RACK MEMORY 
READ WRITE 
EXCHANGE | | EXCHANGE 
SS 
VOLTAGE 
REGULATORS 
2) 
b 
a 
ee 
S| 
a 
< 
oO 
"D"_RACK "E" RACK 


INCANDESCENT 
DRIVER 


LOAD 
FLIP-FLOPS 


SYSTEM CLOCK 


1/o 
SELECTION 


INTERRUPT 
ADDRESS 


REGISTER 


1/o 

& NON-TAPE 
PERIPHERAL EXCHANGE 
DESIGNATION 


INTERRUPT 
CONTROL 


I/O NON-TAPE 
EXCHANGE 


I/O TAPE 
EXCHANGE 


RESERVED 
FOR 
FUTURE USE 


I/O TAPE 
EXCHANGE 


FIGURE 2.6-3 CENTRAL CONTROL RACK LAYOUT 
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RIN INDEX FOR THE B 5220 CENTRAL CONTROL UNIT, MODEL 1 (7893) 


REQUISITE | EFFECTED 


102 = 113 


102 > 113 


102 = 113 


102 = 113 


5028 102 = 113 
5029 102 > 113 
Soho 0.5 102 > 113 
501 10.0 102 > 113 
503 h.O 102 = 113 
5052 10 1025 113 
5072 1.5 102 > 113 
507281 0.5 corrects 
5072 102 113 
5076 O.1 
per cable 102= 113 
5078 1.0 102 113 
5079 0.5 LOO ss 19 


Proter on US. America 


DESCRIPTION 


Improved manner with which the cables 
are secured, 


Installation of adhesive identification 
labels on each cable connector. 


Change pulse per cycle rate at which the 
Real Time Clock is counted. 


Change clock cables between Central Con- 
trol and Memory. 


Extends lower limit of the -).5V regula- j 
tor. 


Installation of cable supports to pre- 
vent pinching of cables. 


Correct the termination of P31S and 
P31S!'. 


Implements backspace lines for Paper 
Tape Reader. 


Removes a portion of the frame to re- 
lieve cable stress. 


Replace clock cables with standard types. 
"A" Rack Document release and unused 
wiring removal. 

(same as RIN 5072) 

Key pin support for all yellow and green 
single key pin cable connectors. 


Change to double driver package to elim- 
inate oscillations. 


Release of updated documents for Central 
Control "E" Rack. 


2.7-2 


RIN NO, 


507981 


5091 


509h 


5107 


5113 


aban 


1.0 


28.5 


PRE- 


REQUISITE 


5079 


pues) 
5106 


So. 


5103 


5106 


S11) 


UNITS 


EFFECTED 


102 +113 


102113 


102113 


102> 113 


102 113 


102113 


102+ 113 


102 113 


102 113 


DESCRIPTION 


Change Stick cuts to conform with Docu- 
ments released by RIN 5079. 


Provide additional cables for exchanging 
a B 5000 Processor to a B 5500. 


Plug-in heatsink replacement to prevent 
the shorting of the collectors in common 
heatsinks. 

Supply transistors for installation of 


RIN 509). 


Provide a quad connector retaining device 
to insure proper seating of the connector. 


Installation of new cable connector during 
re-routing of peripheral signal lines. 


Installation of re-routed peripheral ready 
lines for Interrogate operator, plus change 
to External Interrupt Priority. 


Removal of PRRS termination. These signals 
are now terminated in the Processor. 


Provide a single pulse or double pulse 
level to the hus Memory. 


Installation of a washer on the crystal 
pins, of the oscillator, to eliminate 
possible shorting. 
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RIN INDEX FOR THE B 5220 CENTRAL CONTROL UNIT, MODEL 2 (19975323) 


RIN NO, 


5028 


5031 


50)3 


5072 


5072S1 


5076 


5079 
507981 


5082 


5083 


per 


LS 


0.5 


corrects 


5072 


5079 


5031 
5082 


5083 


508), 


5085 


UNITS 


11) > UP 


11) = UP 


11h = UP 


11) = UP 


11h + UP 


11h + UP 


li = UP 


11) + UP 


11) + UP 


11 = UP 


11) = UP 


1ih + UP 


11h = UP 


ibis UP 


DESCRIPTION 


Extends lower limit of the -l.5V regu- 
lator. 


Add designate of Disk File for priority 
resolution and interrupts. 


Removes a portion of the frame to relieve 
cable stress. 


"A" Rack Document release and unused 
wiring removal. 


(same as RIN 5072) 


Key pin support for all yellow and green 
Single key pin cable connectors. 


Change to double driver package to elim- 
inate oscillations. 


Release of updated documents for Central 
Control "E" Rack. 

Change Stick cuts to conform with Docu- 
ments released by RIN 5079. 


Correct Inquiry signal cable; correct 
logic to O6FW2L' and 131250; add missing 
-.5V and -12V. 


Add designate for Disk File for priority 
resolution and interrupts. 


Implements backspace lines for Paper 
Tape Readers. 


Removal of 16INPL input logic from 
I3I07D. 


Provide additional cables for exchanging 
a B 5000 Processor to a B 5500. 


CEES 


28.5 


PRE- 
REQUISITE 


5102 


5106 


511k 


UNITS 
EFFECTED 


11h = UP 


11h + UP 


11) + UP 


11) + UP 


11) = UP 


11) + UP 


11h + UP 


114 > UP 


DESCRIPTION 


Plug-in heatsink replacement to prevent 
the shorting of the collectors in common 
heatsinks. 


Supply transistors for installation of 
RIN 509). 


Provide a quad connector retaining de- 
vice to insure proper seating of the 
connector. 


Installation of new cable connector dur- 
ing re-routing of peripheral signal lines. 


Installation of re-routed peripheral 
ready lines for Interrogate operator, 
plus change to External Interrupt Prior- 
ity. 


Removal of PRRS termination. These signals 
are now terminated in the Processor. 


Provide a single pulse or double pulse 
level to the lus Memory. 


Installation of a washer on the crystal 
pins, of the oscillator, to eliminate 
possible shorting. 


Correct an erroneous part number callout 
in Module Locator. 
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SECTION 3 


ADJUSTMENTS 
3.1 INTRODUCTION 


This section contains the necessary instructions for making all adjustments within 
the Central Control unit. 
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3.2 CLOCK PULSE WIDTH 


The following steps should be taken to adjust the Clock Pulse Width: 


des 


CLOCK PULSE TRACE -0.5¥ ——_> 
2V/cm - 0.2ys/cm 


h. 


POTENTIOMETER 
SCOPE POINT LOCATION 


EA D3 A2 


DRBL OUTPUT 
2V/cm - 0.1lys/ca 


With the Clock Mode switch in the "single pulse" position, sync scope 
(negative) on the leading edge of SCLS, EA Bl RO. Scope the local Clock 
Driver at EA B8 P7. When the START button is pressed, observe for a 
single pulse. 


Change the Clock Mode to "double pulse" position. With the same sync 
and scope conditions as above, press the START button and observe for 
two pulses 1 us apart. 


Check the Master Oscillator for a 1 megacycle square wave by switching 
the Clock Mode to "normal" and pressing the START button while scoping 
the output of the Master Oscillator at EA Di S2. A 1 megacycle pulse 
train should be present. (Refer to Figures 3.2-1 and 3.2-2). 


+ 
ae 


|-+-— ue—| 


FIGURE 3.2-1 ONE MEGACYCLE PULSE TRAIN 


Set the pulse width, (at the -2 volt level) to .155 microseconds by 
adjusting the pot on the DRBLs using Figure 3.2-2. 


POTENTIOMETER 
SCOPE POINT TION 


FIGURE 3.2-2 DRBL WAVE SHAPE AND ADJUSTMENT TABLE 
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3.3 VARIABLE BIAS 


The following steps should be taken to adjust the Variable Bias: 


ds 


Check the Master Oscillator output for a 1 megacycle square wave. 


2. With the Clock Mode switch in "normal", press the START button and scope 
the output of the local clock driver, MCLD-EA (Pin EA B8 P7). A 1 mega- 
cycle pulse train should be present. (Refer to Figure 3.2-1). 

3. Set the false level of the clock pulse to -.5V by adjusting the variable 
bias package at EA C8 A7. 

l. Move the scope probe to the output of the other local clock driver, MCLD- 
AA (Pin AA B6 P7). Set the false level to -.5V by adjusting the variable 
bias at AA B7 N2. (Refer to Figure 3.3-1). 

LOCAL CLOCK DRIVER OUTPUT ~0.5V 


2V/cm - 0.1lyus/cm 
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3.4 DELAY MULTI 


Figure 3.l4-1 shows all pulses concerned with START Button Timing and includes each 
of the switch positions. Tf trouble is suspected in this area, Figure 3.-1 will 
be of real value, but for DELAY adjustments, only the following steps are necessary. 


NORMAL —|1 us|+-— TIME LAPSE 
Pa i Oe i a se ee 
EA 


eS 
DDSCLL _—7 ~ 


ASYNC. “~~~ EA B3 Y6 


err EA B4 RO 
SCLS \ ‘ , 
-_— — aS 


EA D5 FS 


SOO 
“— a [—.—$—S— ——— ——— ———_— 1 


Se EA D4 9 


Se EA C4 


5 EA B8 7 
NOTE: THIS TIMING CHART IS NOT TO SCALE, 


FIGURE 3.4-1 START BUTTON TIMING CHART 


1. To adjust Delay Multi LOAY, EA B6 V7, syne scope (positive) on LOAS, 
EA Bu V9. Measure the delay from the time LOAS goes false to the time 
LOAY goes false. This should be about 10 ms but is not critical. 


2. Using the same sync, scope SCLS at EA Bh RO while pressing the LOAD 


button. SCLS should be true for a period equal to the LOAY delay minus 
the CLEAR relay contacts delay. This time should be about 5 ms. 
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NOTE 


Be sure to use the LOAD button to start the checks 
as LOAY will not be. obtained from using the START 
button. 
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3.5 DELAYED CLOCK PULSE 


To adjust the delayed clock pulse: 
1. Place the "A" probe on the normal clock at AAB6P7. 
2. Place "B" probe on the delayed clock at AAC7JO. 
3. Sync EXTERNAL-NEGATIVE on the normal clock at AAB6P7. 
4 


. Adjust the DRSB (AAC7N2) for .5 usec delay between the leading 
edges of the normal and the delayed clock. See Figure 3.5-1. 


5. Adjust the MUFW (AAC7A2) for a delayed clock width of .155 usec 
at the -2.0 volt level. 


6. Set the false level to -.5V by adjusting the VB package at 
(AAC6A7). 


NORMAL 
CLOCK 


DELAYED 
CLOCK 


155ALSEC 
AT -2.0V 


5 pL SEC 


FIGURE 3.5-1 DELAYED CLOCK PULSE 


Section 7.2 contains a functional description of tne celayed clock. 
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SECTION 4 


ASSEMBLY AND DISASSEMBLY 


1,1 VOLTAGE REGULATOR 


Refer to Section of the Power Supply Manual for the procedure to disassemble 
and assemble the Voltage Regulator. 
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.2 WIRE WRAP PINS 


REMOVAL 
1. Remove wires with unwrapping tool. 
2. If pin is bent, straighten it with long nose pliers. 
3. Push on pin from the wire side with long nose pliers. As soon as the pin 
clears the block (package side), grasp the pin with the pliers and pull 
it out. 
h. If the pin is broken off flush with the pin block, use a small drift punch 
or another pin held with the pliers to drive the pin out. 
REP LACEMEN T 
1. Insert the pin in the block from the package side of the gate. Make sure 
that the pin is inserted correctly (the contact side of the pin points 
away from the slot on the side of the pin hole). 
2. Take the long-nose pliers and pull on the pin from the wire side until the 


pin is even with adjacent pins. Do not pull it too far or the pin block 
may be damaged. 


NOTE 


The M row pins are U shaped and do not extend through 
to the package side. 
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4.3 PACKAGES 


INSTALLATION AND REMOVAL 


1. All parallel plate packages with the exception of the Local Clock Drivers 
will be fitted with a permanent handle for insertion and extraction. 


2. Diode and resistor sticks will have a tool provided for insertion and 
extraction. 


CAUTION 


This tool must be removed before the gate is closed 
or the package may be damaged. 
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SECTION 5 
INSTALLATION 
J 5.1 INTRODUCTION 
The installation and check out of the Central Control Unit will follow 


the 
the 


All 


check out of primary power and cabinet regulators as described i» 
Power Supply Manual, Section 5. 


of the cables connecting to and used within Central Control are 


listed in Subject 5.2 of this manual. 


The inter-gate cables in the latter part of the listing have already 
been installed, and are listed for reference only. 


The cable listing is for a maximum system, However, those cables to: 
units not part of the customer system will not be shipped. 


To add new units to a system, refer to Subject 5.5. 


/ Changes or additions since last issue. 
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5.2 POWER AND INFORMATION CABLING 


POWER CABLES 


Previously installed cables for power checkout should include those numbered: 
25-23, 25-32, 25-l1L-adn 209, 


To complete the power wiring, the following cables should be installed: 25-11, 
Pore; 2255 2265 Cola oly and 255. 


Refer to the cable list (Table 5.2-1) for location and routing. When completed, 
check off all of the cables installed up to this time. 


The remaining CC cables are for information and control purposes. Install the 
cables in the order listed, follow the tray routing indicated and check off each 
cable as it is installed. 


TABLE 5.2-1 INTER-UNIT CABLE LIST 


NO. | UNIT | CONNECTOR | UNIT | CONNECTOR |TRAY 
| 1-0A |MEMORY WRITE, ADD EXCHANGE BA AO AZ Ea 
MEMORY WRITE, ADD EXCHANGE cc BA AO N7 | 3R | 
MEMORY WRITE, ADD EXCHANGE cc BA BO A7 AJ J1 A2 | 4n | 

1-1B | MEMORY WRITE, ADD EXCHANGE cc BA BO N7 AJ Jl N2 | 4k 
MEMORY WRITE, ADD EXCHANGE cc BA CO A7 AJ J1 a2 | 3R 


AJ Jl N2 
AJ J1 A2 


AJ J1 N2 
AJ J1 A2 


MEMORY WRITE, ADD EXCHANGE cc BA CO N7 
MEMORY WRITE, ADD EXCHANGE cc BC AO A7 


MEMORY WRITE, ADD EXCHANGE ‘ce BC AO N7 
MEMORY WRITE, ADD EXCHANGE cc BC BO A7 


MEMORY WRITE, ADD EXCHANGE cc BC BO N7 
MEMORY WRITE, ADD EXCHANGE cc BC CO A7 | MEM-5 | AJ Jl A2 | 
MEMORY WRITE, ADD EXCHANGE 7 cc BC CO N7 | MEM-5 | AJ Jl N2 | 8R 
MEMORY WRITE, ADD EXCHANGE cc BE AO A7 | MEM-6 | AJ J1 A2 | 5R 
MEMORY WRITE, ADD EXCHANGE cc BE AO N7 | MEM-G {| AJ J1 N2 | 5R 
MEMORY WRITE, ADD EXCHANGE = | CC BE BO A7 | MEM-7 | AJ J1 A2 | 9R 
MEMORY WRITE, ADD EXCHANGE “| ec BE BO N7 | MEM-7 | AJ J1 N2 | oR 
MEMORY READ EXCHANGE MEM-0 | AJ Kl A7 cc AC AO A2 | 3F 
MEMORY READ EXCHANGE MEM-0 | AJ Ki N7 | cc. | AC AO N2 | 3F 
MEMORY READ EXCHANGE — — MEM-1 | AJ Kl A7 cc AC BO A2 | 6F 
MEMORY READ EXCHANGE = = ~—s*<{|: MEM-1 -| AJ Kl N7 cc AC BO N2 | 6F | 
MEMORY READ EXCHANGE —~>- MEM-2 | AJ Kl A7 cc [| acco a2 | 5R 
MEMORY READ EXCHANGE = | meM-2 | AJ KINZ | cC AC CO N2 | 5R 
MEMORY READ EXCHANGE ~~ ~*'| Mem-3 | AJ K1 a7 | cc. | AC DO A2 | 7F 
2-3B |MEMORY READ EXCHANGE  +| MEM-3 | AJ Kl N7 cc. | AC DO N2 | 7F 
2-44 |MEMORY READ EXCHANGE a wem-4 | AJ Kl A7_ cc AE AO A2 4R 


Continued on next page 
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‘Table 5.2-1 Power Cables 


FUNCTION ae ae 
eggs | remem CONNECTOR 


N 
MEMORY READ EXCHANGE AJ 
MEMORY READ EXCHANGE AJ 
MEMORY READ EXCHANGE AS 
MEMORY READ EXCHANGE AS 
MEMORY READ EXCHANGE AJ 
MEMORY READ EXCHANGE 
MEMORY READ EXCHANGE 
1/0 INPUT LINES 
1/0 INPUT LINES 
1/0 INPUT LINES 5 
1/0 INPUT LINES 

I/O MEMORY READ EXCHANGE 
1/0 MEMORY READ EXCHANGE 
I/O MEMORY READ EXCHANGE 
I/O MEMORY READ EXCHANGE 
I/O MEMORY READ EXCHANGE 
1/0 MEMORY READ EXCHANGE 


oF 


AE AO N2 | 7R 
1/0-2 | AE AO N2 
AE AO N2 


and 
ololsinia ©. 


I/O MEMORY READ EXCHANGE AE AO N2~ | 10F 
1/O MEMORY READ EXCHANGE AE BO N2 | 10F 
1/0 MEMORY WRITE EXCHANGE aes BA CO A2 | 5R 
1/0 MEMORY WRITE EXCHANGE BA CO N2 | 5R 
I/O MEMORY WRITE EXCHANGE BC AO A2 | 5R 
1/0 MEMORY WRITE EXCHANGE BC AO N2 | 5R 


BC CO A2 


BC CO N2 
BC CO A2 
BE CO N2 

EC AO N2 
“EC BO N2 
EC CO N2 
EC DO N2 


1/0 MEMORY WRITE EXCHANGE 
I/O MEMORY WRITE EXCHANGE 
1/O MEMORY WRITE EXCHANGE 
I/O MEMORY WRITE EXCHANGE - 
I/O OUTPUT LINES _ 

1/0 OUTPUT LINES 
1/0 OUTPUT LINES _ 


1/0 OUTPUT LINES 
INTERRUPT & CONTROL 


i?) 


WRITE EXCHANGE 
WRITE EXCHANGE 
MEMORY WRITE EXCHANGE 
MEMORY WRITE EXCHANGE 
MEMORY READ EXCHANGE 
MEMORY READ EXCHANGE 
MEMORY READ EXCHANGE 
MEMORY READ EXCHANGE 


MEMORY 


BE AO A2 
BE AO N2 


EE DO A2 
EE DO A2 
EE CO N2 
EA CO N2 
DD J8& 
DE Li 
D&D DE L2 
D&D DE L3 


D&D| DE 14 
Continued on next page 


] ala 
|g [s/s =|3]5 


INTERRUPT & CONTROL 
PAPER TAPE - RDR/PUNCH SIGNAL 


MAGNETIC TAPE - TTU - B 
MAGNETIC TAPE - TTU - C 


MAGNETIC TAPE - TTU - D_ 


x 
* 


« 
z 
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(Table 5.2-1 Continued) 


CABLE ae 
NO. | UNIT | CONNECTOR | UNIT | CONNECTOR 


12-5 |MAGNETIC TAPE - TTU - E cc A2 


12-6 |MAGNETIC TAPE - TTU - F : cc 
MAGNETIC TAPE - TTU - HO — Tee 
MAGNETIC TAPE - TrU- J = | cc __ 
MAGNETIC TAPE - TTU - K _ ey AOE 
MAGNETIC TAPE - TTU-L  — | cc. 
MAGNETIC TAPE - TTU - M ; cc 
MAGNETIC TAPE - TTU-N cc 
MAGNETIC TAPE = TU ~ oc Ppa pp pews [ar] 
MAGNETIC TAPE - TTU - R cc D&p| DEM6 | 10F | 
MAGNETIC TAPE - TTU - S cc D&D 11F 
MAGNETIC TAPE - TTU - T | ce D&D | 10F | 
PRINTER KEYBOARD SIGNAL ~ TT ce pc AO A2 | D&D 
100/500 CPM PUNCH SIGNAL : D&D = 
#1 200/800 CPM READER SIGNAL = D&D | SF | 
#2 200/800 CPM READER SIGNAL D&D | SF | 
INQUIRY SIGNAL _ D&D 4F 
#1 PRINTER SIGNAL D & D 6F 
#2 PRINTER SIGNAL - D&D | 6F | 
PAPER TAPE PUNCH SIGNAL _ D&D 4F 
PAPER TAPE READ SIGNAL D&D SF 
#1 DRUM SIGNAL D&D 4F 
#2 DRUM SIGNAL D & D 4¥ 


GROUND 
GROUND 
+20V 


| 25-32 |(#12 AWG) +50V 
(#12 AWG) -33V 

37 CC INDICATOR INPUT 
CC INDICATOR INPUT 
CC INDICATOR INPUT & MANUAL CONTROL 
CC MANUAL CONTROL 
CC MANUAL CONTROL 
CC MISCELLANEOUS 
POWER GATE "A" - D & D 
CLOCK CABLE I/0-1 


CA Kl 07 
CU Kl 07 


CS Kl 12 
CT N2 04 


Continued on next page 
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CABLE 


Pac cloce, CABEE (aS Oes 


3 


PA CLOCK CABLE "B" 


BC C6 L9 
BE C5 L9 
PB CLOCK CABLE "D" RACK ~ EA C2 ¥8 
DC C6 LO 
a ee 
EFA C2 ¥9 | PB | 
cee all 
| PB 
| 


cc 
PB CLOCK CABLE "E" RACK EA B6 Y9 


EE B6 Y9 
PB CLOCK CABLE "J'' RACK JC C6 19 


JE C6 L9 
MEM-0 AJ J1 Y9 


MO CLOCK CABLE . cc 


N 


M1 CLOCK CABLE cc | EA MEM-1 { AJ J1 Y9 | 

M2 CLOCK CABLE cc. | EA pace | ay ee Dr 
190 [M3 CLOCK CABLE cc EA D2 L5 | MEM-3 
191 [M4 CLOCK CABLE cc. | EA D2 16 | MEM-4 Ea 

MS CLOCK CABLE cc | EA D217 | MEM-5 | 2F | 
193 [M6 CLOCK CABLE 7 ~ cc. | EA D218 | mEM-6 | AJ si yo | 2F | 
194 |M7 CLOCK CABLE cc EA D2 Ly | MEM-7 | AJ Jl yo | 2F 
209 _|(#0 AWG) -19V | Ps DA M4 B2 cc | cA g1 01 
225 |(#14 AWG) 115VAC (FAN CIRCUIT) D&D 
[226 (#14 AWG) 115VAC (FAN CIRCUIT) cc | FAK1 06/07 | u-SS1 


[231 |(#12 AWG) 115VAC (CONVENIENCE CIRCUIT) D & D| DFP1 03/04/ cc | HBLI 01/02 


HBL2 01/02 
254 | POWER CONTROL D&D{| DC Ll cc DC CO A7 


265 | POWER CONTROL p&D| DC Li EC AO N7 
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Table 5.2-2 Inter-Gate Cable List 


eae FUNCTION ae ee ae ee 
NO. CONNECTOR CONNECTOR 


7 AA Al YO >| VOLT. REG, 
INTER-GATE ce EA BO AT AA BO N2 
INTER-GATE __ ae AA CO A7__ BA DO A2 
INTER-GATE a ¢ BC DO A2 
INTER-GATE BE BO A2 
INTER-GATE ZZ AE BO A7__ AA CU N2 
INTER-GATE [| cc | pa po x2 [ EA AO N7 
INTER-GATE = EC AO AT | DA AO A2 
INTER-GATE a EC BO AT | | Da Bo a2 
INTER-GATE EC CO A7 DA CO A2 
INTER-GATE - ; EC DO AT 
POWER “pe DA BO N7 
' rE "D" oe ie ‘DC BU N7 
"a" a | AA BO N7 
"a" 7 AC BO N7 
AN 7 ‘AE BO N7_ 

:B" {| ce | Ba bo a7 
"BM ia oy te. | BC DO AZ 

Gan 
GATE "E" 

GATE "E" EC BU N7 
GATE "E" EE AO AT 
CABLE "E" RACK “Ce EA D2 Y5_ 


CABLE "a" RACK FA p92 va 
LE A EAXD2:/¢ 


Nae 4 


GATE "A" _ 


GATE "B" 


GATE - GROUND 

GATE - GROUND» 
cc "D" - “_ GATE "D" 
CC "E" GATE - GROUND : ce. | GATE "EB" CU Kl 01 
(#14 AWG) 115VAC - REGULATOR FAN FA Ki 01/12 CR J1 03/04 
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5.3 POWER AND SYSTEM CLOCK CHECKS 


INTRODUCTION 

It is assumed that all system power and information cables have been installed, 
the voltage regulators in all units and voltage control and sensing has been 
checked out according to instructions in the Power Supply Manual, Section 5. 
CHECKS 

The following steps should be taken before applying power to the system. 

1. Check all units for broken wires, loose connections, etc. 

2. See that all packages, plugs, cards etc., are firmly plugged in. 

3. Put the DC Lockout switch in the LOCKOUT position and bring up power. 

lh. Assuming system power holds normally, throw the DC LOCKOUT switch down, 
while observing the voltage sensing panel in D & D for any indication of 
power failure. 

5. If there are any indications of DC failure, refer to Section 3 of the 
Power Supply Manual for a recheck of voltage regulators and overcurrent 
sensing adjustments. 

6. Turn the DC LOCKOUT switch again to the "LOCKOUT" position. Check the 


-12V, -l.5V, -1.2V and +20V at the CC regulators to verify that these 
voltages are removed. 


—l 


Bring up DC power again (4 and 5), and check for proper set and reset 
of all flip-flops on the CC display panel in the D & D unit. 


(Gs) 


Check the System Clock as explained in Section 3 of this manual. 
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J 224 DUMMY PLUGS (GROUND CLOSURES) 


INTRODUCTION 


Certain points must be grounded by dummy plugs in Central Control to 
prevent floating levels when a unit is not present. 


NOTE 


Dummy plugs for I/O 4 and PB are not 
required starting with systems shipped 
after June 1966. 


The following dummy plugs must be installed if the unit is not present. 


PLUG UNIT LEVEL GROUNDED LOCATION 


MAIL, DO2S, DO7S ACAOA7 
BUSL, CMIL EACOA2 
MALL, DO2S, DO7S AEAOA7 
BUSL, CMIL EACON2 
MANF, RO7S, RO2S ACDOA7 
MANF, RO7S, RO2S AECOA7 
MANF, RO7S, RO2S AEDOA7 
D16, 246, 246 ECBON2 
D16, 246, 246 ECCON2 


D16, 246, 246 ECDON2 


Xx 
xX 
xX 
xX 
xX 
Xx 
x 
Y 
Y 
Y 
Z 


I01F EACON7 


“Changes or additions since last issue, 
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5.5 ADDING UNITS TO THE SYSTEM 


INTRODUCTION 

To reduce the number of unused pluggables sent to the field, unused 
pluggables are unloaded from Central Controls shipped after June 1966, 
The Central Control is loaded, however, for the BASIC SYSTEM configu- 
ration as defined below. 


BASIC SYSTEM 


The BASIC SYSTEM consists of: 


1 Data Processor "A" 5 Core Memories 

1 Central Control 8 Tape Transports 

1 Display and Distribution 1 Data Communication Control 
1 Disk File Control 2 Card Readers 

1 Operators Console 1 Card Punch 

1 Power Supply 2 Printers 

3 


I/O Control Units 


MODIFICATION KITS 


Table 5,.5-1 shows which modification kits must be installed when new 
units are added to the B5500 system. Each modification kit requires 
a set of instructions for adding pluggables and cables and tor 
removing ground closures. These instructions are covered under 
MODIFICATION INSTRUCTIONS and are listed by kit designations 

(B*, C, etc.). 


NOTE 


Those modification kits which have an 
asterisk (*) must be installed before 
those modification kits without an 
asterisk. For example, if DP-B is 
being added to a system which already 
has a MEM-5, then modification kit B* 
and C must be installed. Modification 
kit F* was installed previously with 
MEM-~5. If I/0-4 is being added to a 
system, then those modification kits 
in Table 5.5-2 must also be installed. 
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“Table 5.5-2 shows which modification kits must be installed when new 
peripheral units are added. 


TABLE 5,.5-2 


B 5220,51 9.0-3 
September 1, 1966 


<3) FIELD ENGINEERING TECHNICAL MANUAL 


MODIFICATION INSTRUCTIONS 
Instructions for Modification Kit B* 
To add DP-B, install the following pluggables: 


1178 4147 | aE Az n2]1180 1883-29 || AE A6 Y7]1182 8985-24 || AE B7_L9 
po fa aa 7 | 


| 

lar a6 va | AF Al YO 
ee Pe ed ll az as vo | ap ar va | 
| aE a7 yo | Lar aa v2 | 


| A A O 


ae eee bree ee | 
es et) | 
es ee) ee 


AF AQ N7 


AF AZ YO 
se AF A2 Yl 


ag p2 17] " | AF AZ Y2 


i ee Pee ce) ee eT 

Pos aa ca 13fii93 3462 AE AL YY pana f AF _A2 Y6 

a eevee Ve | ee eeaet | faa L_ar_az_y7| 

ees PV. ee aeasis | appl dL a a ves] 

tS Jar escat + [ar a2 vo! 
" i) AF 43 


eee PVE x BAER Bi Lo | " AE Bu ‘ @ 
" i aa cp va} " lar naa | " | AF RB TG if iar ag yi 

" jaa co yy] * Jaze po uy] AE Bo Ss] a a v2 | 
SS 7) eae 7) 
pap a3 yoliie2 soes-29 flap azy7 | ae sz] a 3 va 
lap po ya) ap pz ve | nz se] a i 20 | 
lar Bl 1a] 


Pop co vat np az vo | ne ws of a 
po tap po vst nz az yo | Pz ee cof a wr | 
eS ee ee oY vee 


go 1983-17 [aa coief ta ag v2 | a Be 
Pe ee (CC oe Oe ee 
Sas Pe lap ag ya | | 


i AF BL L6 
i AF Bl 17 
AF Bl L8 


AE B6 L8 
| aE B6 Lo] 


apasys | dt a 7 10 AF _B2 12 
Se ee 
po a we 1 


:, 5 YO | 
Ab YI ss AE B7 13 


| AE B7 LS 


AA AS YO 
AS Yi 


(LAF Be L7 


| AE BY L6 i ' AB BZ LS 
| AE BT L7 . _ AF B2 L9 
es eae z AF _B3_LO 


AE A6 
AS 
F Ab 


Y¥3 


YS 


NOTE: Those pluggables that have asterisks (*) are Shared by other 
units and may be installed already. 
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1182 8985-29 


pocersoe | asspmy ¢_frocaron| sme + foeri 

laa c4 vo [11g8 1067 | ar al wofii91 8209 | 

AF _B3 12 a eel age 1067 _f ar a1 to bio1 sage fa 45 a2 

ee ee bee hee) 
pas-cho} —___}__ 


a ee 
— 1191 8299 irene _f an agar} ___f__ 


wo 
w 
r 
~ 
- 
_ 
oa 
w 
X) 
ioz) 
wo 
2 
a 
oa 


aaa D1 YO 


AA C4 LO 
C D4 N2*11182 8985-2 


C_A8 L3 


—+——_f __{ 
z |irse ees-zo [pp a3 ve rrez syes.zo pc pa us | 
fee agy7] oo a a a J 
fee ag ye] oo pe a 17 | 

Jes asvof oe 

Eres ee | 
Pree eens era 

[ep ps7] ac a ves | 
na eens Eee 
[pp pzio| acd ve | 
[pp ps ys| lac pa yo | 
—e eee 


BB B3 Y6 


7 
~ 
@ 
rx) 
bh 
fo2) 
KJ 
0 
& 

a 


[--] 


1178 4147 


BA_B9 YO 


i 


TF 
Eg wo wo iw io wo a fo jo io jo jo lo wie lo 
> g g 2 g gis z > [> |> > [> [> [> I> [> [> > |> |> o 
Ie Q Jo Jo ta [a fo fa [a Jo Jo 9 JO jQ fw to fo io wo jw in . 
ras) © fe [6 [ee [eo fw fa fs fa & fo po ko | © fo fc 
lal moe jo dei s <)p< b< code i\e < me de ie 
N am feo l& Je lo wc jyjc¢ sto lw ts fe ew le [& 


1180 1883-25 9 Y3 


9 ¥4 


180 _ 1883-29 


A Do Ll 


: ee ace 

; Perr Gare Tere 
Eee Ipc _B9 13 
[pp ca us] co a | 
ppeca 6 | pc po yo | 
[BB C3 La {4 
fac ne na 


4 Y5 
BC D3 _YS* 


BC _D3_ Yo* 


1182 8985-29 A_A4 YS 


A_A4 Y6 


sai 


D6_y7 

Do 

D 

D 

D 
AA4 YB 
A_A4 YQ 

AQ YO 

BA AQ Y1 
p—-___lpa ao vz | 
Av YS 
ee 07H ae ee (Contra eran Perr 
po ea pas [a co va put po ae co un | 
| ee Ipp psy | cco | 
ee Terre Suv Ry (POSEY Y eT TE Ipcasys| » 
ee od a rs 
fiance} __feaneis} tac ag f 
ee ee 
fps eave f fra mn ref Ipcagyo{ "fap a3 ve | 
= ee ee 
pasays| oo pa noiz Po ecag vi | ws | 
A Ba YY ee ee ee 
pape tof _fon a a ffs as Po 37 | 


Po eas yo) I ya) dir 


0D 
a) 
0 


9 YO 
BA CY Yl 


[vey 
les} 
fo) 
w 
i 


Ss 
= 
ares 
ae 
=a 
ae 
za 
be eee ad 
ere 
| 
i 
HH} A C4 19 
| 
aa 
aes 
ee 
a 
| 
P| 
7 ee 


NOTE: 


Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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1182 8985-29 [pp B3 19f1188 1067 _ [Bc a5 L3_ 1188 1067 BC DS Y4 11190 0768 
fanaa vat __fba ps va f 


+B) FIELD ENGINEERING TECHNICAL MANUAL 


i BC DO Y9 
} BE AQ LO 
| Bp D4 Y¥3 
BF_A4 L3 


| ap co 19 | 
ers Mave! eee Te 
hiss 1067 ipa ps ys} + pe ns 1 | 


180 1883-02 [ep B3 111180 1883-04 len ca 12 |iigo 1983-29 ea po ve fii93 3462 lea c2_ vo | 
es ee es ee | ee 
iso 18e3-03 |lep pis} oo» ep cave [| ae 
el te eee 
ep p4 y6 [1180 1883-17 | lea ca y7 | fe Bo 19 | 
pfs co us| —_ ane eer Py 2 ales aaa 
len ca ua laiso 1883-23 lea c7 ia | ea c7 15 figs 2698-03 [ep Ba xo | 
er a oe en Ts ace 
pia 893-25 Jes as ye fo 90 0768 1 yo 
pass labia ad vb, ____ paca} peace} bree 
meciio | oo» ep 


eet (V-70F1 Saami MNGNai MASE (=) Cra REA 
Jee no ve tireo 1803-29 [es po ys J Ime cs rz} ft 


Remove ground jumpers: 


EA CO N8& Z2 to EA CO Z8 Z1 
EA CO vO Z2 to EA CO Z9 Z1 


Instructions for Modification Kit C 


To add DP-B and MEM-5, install the following pluggables: 


Pasar 2 fom [oemmen scrim [wns « feces [some = Toor 

fisz soss-u9 ar ao ve fiise ooes-29 [ar ne 10 fire 6085-29 [ar a3 ve] 
ee pe pe fae ae 
pee aassces faa oo und oer ac Fares PET 


as) 1883-25 pa fac 


pe 

rere ee aes ae eee oP ee “eo 

Pte = eed ef nee ea =n a ee) 

ea a 

pccevsf = toc nae | __fan co. vebaoi agog fap pi ate 

erased (ore el 707 me Wr ee ee 

[—SC*wdc ca ve] dec pa | Cd ca ver | ase 

NOTE: Those pluggables that nage asterisks (*) are shared by other 
units and may be installed already. 
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Instructions for Modification Kit D 


To add DP-B and MEM-6, install the following pluggables: 


lsacpeus| o~ ar a 13 | 
lac ero| ~ Sa pa 


hias 7377 —ilap ca wo] a a 10 
es ee ee 


nie2 e98s-29 lar as yo| ~ AE 8 6 | 
Benen See hae Saat 


ee ae ene Gee Rete 
Tigo 1sea-04 ar ao 12 hee 60ss-20 pe aa ve [1162 0985-20 
as IpE ag yo | Be 9 10 | 


i 


Pipe aa ve] pe a3 ¥6 foi azo0 pr al azel 
To SSC*w aa y| ee pa |e ye | 
fT SSCwdp ave] eae | Cr as ye J CT 


Instructions for Modification Kit E 


To ad 


NOTE: 


d DP-B and MEM-7, install the following pluggables: 


[assmipix # rocarion| assmuuy » hrocarron | assmaty + [vocation | assmeuy_# | vocarron] 
pigo 1903-16 [as p9 vo hie2 6985-20 x aa v2 [rien 905-29 Jax po wo rea ooes-20 | ar ae vel 
es Poe enovo | Papper aa yal 
fase 1esa-20 Jaa vuad ~ aeasyn |» Jar poua| far pas 
wa pr vad» fap ao ya |.» [az moust » far paul 
SS ee 
a ay aT eT GR 
ee ee ee 
pee teens ye] pecaus | foros |» sda coi | 
ae wo vo] = for cone | ors ve | 
[ee coo | 


Those pluggables that have asterisks (*) are shared by other 


units and may be installed already. 


B 5220.51 
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+B) FIELD ENGINEERING TECHNICAL MANUAL 


Instructions for Modification Kit F* 


To add MEM-5, install the following pluggables: 


jassmmpiy ¢ ||uocartow| assemsty # Locarrow | assmweuy # [uocarton | assewpiy # location | 
pate auer fan ot af aes 2ooss2e Ha os ve fuss sousao Hac oe ia fey sousos foe oo a] 
——__{_ ee ee ee ee ee 
iso iss3-04 lap ps ys] "ac a3 va | ee ee ee ere 
eS lapasys| oo" Ja c8 1 | 
es Pe cd Coe peng fn __fao as ve [+ foe co 
lacagus| oo" sac aay2 | sftp as v7] sae ca a | 
es es ee ee a ee) ee eee 
180 1883-16 |/aB B3 ys| -— fic aes js faa azyo| «ar pa ys | 
—_____}__| Pt er TC a | sd a a yes | 
paso asesai7 fan ee es}. _tae aa ag {| lappa u6|] a 3 v7 | 
lap p27] sc py? | dt op 7] sda ys | 

fe Be ua)» _ Inc eave | «sap pas] da 3 yo | 
lap p2 yo] ~ ac pp yo | rr ee ee 
aes ee eee Ce ee eee lap pays] ar co 6 | 
iso 1983-23 lap ez ye] ~ sac pe u2 | ~ ——Ssdtan pa ye] «dar ca 27 J 
ee Ce ed ee Ce ee Pe ns (Care 
Se ee) 0 PC 
ea oe aa] ars cee 


es ee ee ee lap B3 yo | 
uso 1883-29 [laa pé Ls. janet = acne vi {an ca us ass oer 
as Eo See lap caus] "sac 8 yss | 
p-——feset oo | ema = ——twoul teas 
ee lap ca ue] fac es ve | 
——— AD C3 L9 -— fer ass] 
Po lace 3 as | | aD c3 ¥5 AD D4 yo 
lac _c3_¥7_| SE ee 
115.7377 [ap Ba az] sac cya | $f oe 
es ee ce 222s cee ar ce TET 
i193 3462 lappa us] acces | Cd co vo |S C—~sYSCSC‘CSC*d” 
fo ap pa ys] ac cee | sda 3 us ft90 0768 ‘(az Bi 12 | 
fc ce ts fF faa ng [ae a] 
his2 4448 appr az] oo sac ca | Cd os tz] ide yoo | 
ph fant fic C8 YO AD D3_L8 lar Bi y2 | 
ped ee ee ae 
Se lac cB y2 | 
be esa | 


pero 24 fea] a 
1182 8985-04 || aB B2 y4| a c8 y4 an rr 


182 8985-29 
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ASSEMBLY #4 l Locatton ASSEMBLY #4 loc LOCATION ASSEMBLY l| LOCATION ASSEMBLY # | OCATION 


anor tae) wenn eo vs four woes Toc afi esc fe cw 
Poe ee ce wef cc vs lecosis} » | 
poe 


ee ee ee 
a 299s eee es CPE) 


aaa Pao a eee erry 


}BD C2 ¥7 


N7 
SS 


[pcos of oo ppc va 


[ec pv is} ap pe a J 
es Fee) ee | ee 
(ee a eee er eee ETT 
es es cc ee ee es 1 Se eet 
paso 1963-28 foc ne wz | _~_? pecevi | oo pce ua] + a a 8 


Poe pe cw v2 [ee pe se 19 | 
ee Ce” pecey3 | + ec pe raf sp 0 | 
Poe te co ya | 


ee ee Lap 3 12 | 
Po pc pp po | ec cvs | pc eo} Np | 
Po pc pe ua | pc cw vo [pc 
Pec ps yo] bc cw v7 | wc sf a | 
[pp co vot bc cave | pe ps of en a 1 | 
a TT a eT lpcpo us} pp a 1a 


BC DS io me BD D4 Le 
pos pc po uf a 13 | 


as od en es YT ac ETT 
| —~_{e pi v9 |» __fac co ye | __» __ aa ne eee 
[Tap ca yo frig0 0768 pe pi 1s J 

ee ee ee 
pipes Pe tac sn | fa aa nat ease fac vo 
poco fp - fpe po 2 |» _fan cova} > _tan oat 

cee ard lpcpsus |. pp ca vat 
ea ae ee ee ee eee ec ee 


Remove the following ground jumpers: 


NOTE: 


AE BO E3 22 to AE A2 27 Zl 
AC Bl H7 Z2 to AC B2 Z6 Zl 


Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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Instructions for Modification Kit G 


To add 1/0-4 and MEM-5, install the following pluggables: 


[assmvix + [rocartos| ssa » Jpocarsoy | assum » Jrocerrox| sssmuoiy ¢ focarron 
piso 10807 [an a2 io liaex soes.20 Ie co ve fixer evesus [ar oe wz fuse 0965.29 fr 03 17 
a A A CE TY SC ETD 
feo esen20 ap we vol ecw vs | = dae peu] iar ma | 
A A A (7a PY 
fio iaao20 aa poud arco va | ~~ dap coef sd 
Pe ano vd a ce va | da co ef 
a A CS Vr PTET 

ore en reer 


1182 8985-29 AE C3 Y7 pe D8 Li | AF D3 LO 
enna ies een Matar Renae 


1182 8985-29 


BD CO Y4 


ADCO [pp po 10 | 
pos [ae cs ye | pp covi | op po 
" : y ” BD DO L2 


O02 ils ee 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 


1191 8299 
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Instructions for Modification Kit H* 


To add 


ssa 2 iocarox| asso ¢ hocarios | assmimx + rocarion | sssmieuy * hocarion | 
pize ais7 [an ci x7 fsa soes-10 an cx vi [rise s08s-29 [ac 08 16 fee s0ss.20 Jaz c2 10 | 
SS RR aac Verere SRR PPS er) RC TES 


lan cays} oo 
renee rary Mee eeceeaes Para 
ee oe ce as oc ave ec aces 


po ap azn fs ac aw ye | aD aa v2 ee 


__| po acs ye Pap a a ar a v2 | 
paso ietsate fas ca ye { _~_tac a8 vo} _~_fap pa io) _-_a na va 


en ee 


Poe aw co uzf ac pa co | a es | a ca 12 | 
poo ap co sf ac pa vo | ap pa vo a ca 3 | 
NE tao 
[| Loop 


1iso 1883-23 [lap cave] ~ ac pez | Sd a 4 v3 fines 1067 fara 


ee ee ee 75s ce recor ae ETT 
iso 1sa3-29 aa pe ual “ Sac pp ye | tap ca uo] ae an 18 | 
paw uel aes ee [ef inf fae 
Poa pe va sc pe ys | a ca ua fa 12 | 
er acpayo | oo tan ca vo{ «fa a v3 | 
poe ae covet nc co po | fap ca va | ar ag 13 | 
Pos fap co vst sc cz yo | a ca v2 | 
ane eee 


Fee Crea Oro | TAT (A TET (a (ETSY 
AS ES RS ee Fe) Pee 


A 
a ee ee CS ETT PETE 
lac po yot os poe nae 
ee ae ee 
p+ far anf _faece va | _ fxzpiue| 
ee ees (ieee er eee 


Po fap ca az ac ce ye | ne pw ys] 


eg uc cay; |= urpevol » Janno wa | 

Lar aa a2 | 
Po fap cz zt tc ce vo | ne ps vot 
| 


|__| 
reise eee ee ee 


MEM-6, install the following pluggables: 


ns oe oes 


es C8 L6 


lacnave} ~  acasys |» Tap aa va | 


ULE] a CUCL a FSC ae PETE 


lacpius | oo» ap pa] Ta a va | 
lap ccous| oo acs yo | ap a star ca 


lacpaue | oo" ap pa va | 


pee me te tf tac a a) 
lap co ve} "ac pa po | ap ca cof nz a 7 | 


aes SSE 
lac cao | tap ca ya |uig0 076s | 


BoC4 Lo AC C8 LS Ag ve wes 


lac care | Lap a 13 | 


accaye | ~ ag p3 vo|ji9) 8209 [Lap a2 a7 | 


eco} __facng ig |_-_faz pp tf —___4 


Remove ground jumpers: 


AE CO E3 Z2 to AE B2 Z7 Zl 


NOTE: 


Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 


3) FIELD ENGINEERING TECHNICAL MANUAL 


ASSEMBLY 4 | eoerwnan ASSEMBLY # lLocatton 
11738 4147 BE A2Z N2 1182 8985-29 [BE A3 Y8 


pect a 

Po peas wf 
es Pec) | 
a 
ee Fed | 
poe B72 | 
poo pe cane | 
a Fes ee 
po or af easy | i 
poo ar a2 | 
Ea 
enero Gees, 


[zs] 


BE A7 Yo _ 


DW io jw im jw im iw 
[ool lool loo (oo tc IE [cod las] 
irs] OD iw im jm in EG 
feo) @ jo |co |® jc Bp 
ic eer ie je ie 
o Or fim foo jh 


BE A8 Y6 


BE AY Y8 
BE AQ Y9 
BE B3 LO 


1182 8985-04 |lBE c3 Ys 


BEE 
[pe ag va [ex Ba 10 | 


IBE BS LI 
po ee cs v6 
= el BE _B3 16 
BE_B3_1.7 
[pe a3 v4 [pe oa 11 | 
[BE A3 v5 B 


a BS LZ 

beats | 
a0 

| 

er 

pee erent —— 

: lpp a3 vil pe 1 
SS [ens ee 
pee a3 v6 | [pr pa 13 
a Cd ee 


IF 
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ee 


[BF A3 YO | A3 YO 
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ASSEMBLY # h OCATION 
IBF Bz Lz | BZ Lz 
ee eee 
es ee 4 | 


BE Ba 

| BF B2 LY 
far 
a 
BF B3 L4 
—_ 


| 
| 


B BS 0 


BF B4 Ll 
BF B4 L2 
es ee 
ee 
1183 3829 [BE ay az | 


1188 1007 BC Ds Y2 
cas ce 
ee D3 Yi 


nr an 

ie ees 
BC D3 Y3 
BE As Lg 


6 
B8_ L7 


B 


oo \e] 
tool is] 
leo} led 
© ee) 
ind ic 
“_ cn 


BE BO L& 


BE pa ra 7 


lpr azyif oo 


. 


BE A3 14 
BC DS Yt 
BE Av Ll 
BC Do YZ 
BE AS Lz 
BC Du Y5 
BE Ad Lu 
BC bo Ye 


poe ay uy] 
ee Pa 


pepz tif "Br as te 


" 


BAS Wt | 
BE AS ¥20} st 


BF _A3 Y3 


BF 


Instructions for Modification Kit J 


To add I/0-4 and MEM-6, install the following pluggables: 


NOTE: 


ASSEMBLY # || LocaTION | assenpty # — |Locatton ASSEMBLY # {LOCATION | ASSEMBLY # ILOcATION | 
n180 1883-04 |lAE p9 ys i182 4448 lap c3.A7 {1182 8985-29 IKE p4 LO [182 985-29 lar ca y4 | 


JAF D4 LO | 


D 
pes | oo lar a 1a | 


Rao! 

[1193 3462 || BF_Ao_L5, oe ae 
eee: Bees Ee eee eee 
fiis2 a9s-o4 |pc ps vol » pe ps ue | 
eee (es Ger es fe ne 


[pe Bs 19 | lpr _p4 Lo | 
fis e985-29 [peas ys] ~ pr aovo | » br po aaa 
Pes ye] er ov [pr po ua frig2 e299 ar an ae 


Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 


B 5220.91 
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1967 


Instructions for Modification Kit K* 


To add MEM-7, install the following pluggables: 


Freel » | rocattox ASSEMBLY # __||LOCATION | ASSEMBLY # LOCATION 
haze 4147 | oe pine wea | lac_ aa v2 |i1g2 s98s- een areas 8985-29 plese 


ee eee era res DA fe C9 Ll 
. ee | ih a ve | 
eaaRCRSaRed Fae gana opera Emenee Goce omens rece 
Breet 7 ae come rr arora 9Te v eros er 
ae ees Ferre 


mame | ee 


(aE EO ees Ser Sar a eT 
Deu ele 
ea Fed a CE CS ET a 
po appz nef fac yo [np pace [ae ca as | 
po ap pz vot ac toa [a pa vs | dar ca | 
he no ee Ih wa ge [fae be | 
piso ises-23 fan pe vel" fac pos | ap pay? | da ca x | 
a Ce rd ee CE CS TE ET 

AB D2 ¥8 BS ¥O <7 aaa ea 
NSE a eer ea eyo eee TOT CTR GE 
piso 1es3-29 [aa n7tif "ac no va | It ca es | dc vo | 
rae 


aioe} __fhe nes bp ca 17 JAE as 19 | 

bp caus | oo» Tac po yo | 

a eect tapes | ___ fag as 
pap pa va | 


-———fhe lac c4 12 | L2 


renee herr peva} oe fac ca va eee D ca ¥6 pb a Ad LA 


Ik OA Pars er 


pase fone [= ecce { fee Pc 
ae Pe ae ee (ae 


ae er Cea ee NGPA Sear uae Me 
po ap asf bc cous | | Cd 


4 
Dil yo 


poe ap pa ae Phe co vn Php pao Pa pn ya | 
-— finns se fac coe [fz ee a Pe oa | 
eel | ees ae 


|AB D3 Az lac cg ¥3 pos he Ba 2 


hisz soss-o4 [lap v2 ya Sac cova | sd 9 vo_fizg1 8299 ‘fap a3 aa | 
eee 
h182 8985-19 ||AB p2 YI lac p4 12 E B9 y2 
re de ee ees hc 9 10 | 


Poe the po no Phe 
his2 goss-29 [laa cs Le lac p eft J 
| 


[AA C6 _Y8 
lac A4 YR 


Remove ground jumpers: 


AE DO E3 Z2 to AE C2 Z7 Z1 
YY AC Bl H8 2Z2 to AC B2 27 Zl 


VY Changes or additions since last issue 


Printed in U.S.A. 
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8 


F assmupty # [vocation] assem + _| 
faze 4147 [se pz w2fiie2 eves-20 [pe ws v1 | 

ee Cd CS (Tr ees es |e ves 
Yn 87] Ip esys{ J 

ees Coe) pepe | 
Pipe can | prerys{ "| 
Ya 2a] Stes ee 
es Coed per | =. 
ee co att do es | 


Cie cz az] wz vo BE C7 _L9 
pecerof 
BE c8 Ll 


Ips pryo | 
ps for ex af fone no | > ___] 
ee (eee lpepeyi | ~ 
ee Cee) ee | | 
pees] pepsy3 | «| 
eee al pepsya | "BE cB | 

fee 


[pe c8 Ls | 
Pope cao | rc 2 


oe | [BF_c3_1L3 | 
Poe ee co ue | rc 1a | 
[pe cero |] ar ca 0 | 


ied 
(oo) 
ee] 
—_ 
wo 
wo 
wie | 
ico ical 
loo lo] 
wm Io 
«|< 
om jun 


BO Y6 


w lw lo lw jo jw jo 
bs ts fos fos foes fos [es 
wo iw eo loo jw jo 
© |e © Jo jac [oo 
rt fect re fic fe [< 
@in wo ]o jo [~ 


B ae 
IBF Bz y2|1191 8299 —s|| BE a4 7 | 

pr p2y3| "sd BE ag a2 | 
BE C3 L4 


gta Jam ees 
BEcouS|. "spr p2ys{ | 
a eee aaa 


BE C3 L6 {BF B2 Y6 
BE C3 _L7 lpr p2y7] sd 
BF B2 Y8 


les) a 
fol my 
fo} 
I a 
n 
w 
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yy 


Instructions for Modification Kit L 


To add I/0-4 and MEM-7, install the following pluggables: 


ASSEMBLY # | Locatrox ASSEMBLY # jeceron ASSEMBLY # posaries ASSEMBLY # [Location 
1180 1883-17 He D2 L9|1182 8985-29 1182 8985-29 || ar p9 12 hise 8985-29 Pies venice, a | 


pee a ee re 
AF D4 


180_ 1883-23 panna ve, D2 ¥9 


bea 


1180 1883-29 rere D713 <2 c9_Y3 ee ap caye| ss | 
[24 bo 109 b7 y3 BE co yA [arcay7] CTs 


eee AF Ci Y8 


acer C4 Y9 | 


9 LO J D4 LO 
ee 8985-29 Rowerera rarer c4 YL pe D9 11 AF D4 16 k 
| | 


1182 ss 04 BE C3 YO#1182 8985-29 BE C> LB [1142 8985-29 BF B4 YS [1182 8985-29 [IBF C4 18 


az “ IBE Co 19 Br Ba v9 . BF C4 La 


fiis2 sogs-29 [pe ps ys[ - fpr Bo vo | perce f —__-__{ ___ 
——- | pees yet | if» tee co ui fis s2v9 far a1 aze] 
[Be Bs ¥7 ee 


po BE Bo v8) | Br aes (Sear 
Po ee ps vot pr po va | eee eae 
cS my (Sk) eee (Te oe A ee ee 
a 


BE co LG BE Ba 16 c4 LG it 


NC] 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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Instructions for Modification Kit M* 


To add I/0-4, install the following pluggables: 


NOTE: 


ASSEMBLY # | LocaTton ASSEMBLY + fpocatiox | ASSEMBLY # |) LOCATION | ASSEMBLY |LOCATION 
1178 4147 [AE cz x2 {igo 1883-29 laa v5 Lz ane 8985-29 [AE cé ¥4 b pia 2085.29] 985-29 _|AE p7_L6 


ee ee ptt es D7 


SE er ee ee eee (ace eee Parad 
Pod a a7] sd po yoef a cove] ar cr yoo | 
[az ps a2] saa ps yee) de coo] ar ca yn | 

To far cone] aa pe ae] te cz vot a ca vz | 
rood con7] daa eae] te cz va | a cn y3 | 
ees Fora ees ee co eee Cs eee |e 
Tosi po az] sdf pe ae] te cz va a cys | 
GY | GT a FC 
1180 1883-04 laa a4 L2|1193 3462 flak ci yo | [ae c7 ys] oo» ar ci yz | 
ee PV) eee ee lac cz ye) » sar ca ya | 
Pid a ez] ae co vo |e cz v7] sda ca yo | 
fs» faepoys| «las pi no | ae cr va] sta yo | 
To ™tédtm vg vo] ae mv vo [ge cz vot a cv | 
foie vg vf de a te | a ve fda ce v2 | 
ee ee ss oe aT ee TT 
puso ress-17 faa ao uaf = __fa ns tg | ___tag.op tof _~_far ca va 
fas poral COT ps col saa co v8 J 
its hee fara} Pace fs fare 
Pst aa po 1a] Ps sda ce v7 | 
——— ee, ee 
TCT con | Cd a op ne] sac | 
foam] few = armas = tore 
T_T aa ac ¥o| lar p3 ue] dar c3 ya | 
[hirer ham eae peas} — ——Teaial = fare 
es Pete a es ee) ee Pe 
hi alec fara] Paras ie 
Vc) | s jazpse} _~ _ar pi 10 
laa az v4 AF D1 11 | 
AA A7 YS = ne Me Dl L2 

a eae JAE C3 YI AF Dl L3 
pdt Bo yal [AE C3 Y2 ne uz} stan i 14 | 
pan co va pou) sda i 35 | 
Ps aa po va! AE D6 14] dA i 36 | 


pd ap a2 yo | az pe 15] 
[eceeerees| eS) Ca nae PET Wecieerea 7 a eee FTO 
Trigo 2883-20 aa asuo) = ae co vs [| az oo a7] a 9 
San eaeee (Ya a ome (eae a necro Oe Tene ITA 
[aa aztat ae cov [| az pe co] far 2 2] 
Pf aa a7 22] Ian cova[ «Paz oz cof far 12] 
po vw 713 [ae csyo[ os ae oz af Lar ve 13 | 
ee ee ee 
Pe ars} fac co | ne or far es 
Pw ar of se cove | ne oz af ar 6 
OTC] CS PCD ee 


Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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| asspiniy # |rocarios| sssmumty + [pocarron | assmmay » | 

iiaracae [ararufaas mst eae fuses a hin a bee 
leoeie| aro | ap | de vo | 

[ar 03-us [rigo o76e aa cr vs» fur no | 

ines Boe Eee ery 


ic 
puts .a__}c pA wetuiae aonsces fos cove Hiss seascee fos co v0 bie saesi2 Bro ie 
a Seas aasas} oo ep cova oo fcc 7 | 
Rate ral (ery ieee ba ps ue | Tee cove |» Joc os 12 | 
pss po vod dibs psar | Ir aes (ee 
[isc ns a] pa ns ae |» | pp co va |» Tan 0 0 
ee Sr 7 | SC 
iso 188325 [pa pe 13] pp ao yo | ow ca uo | Ip ve | 
aa ae eae 


fea Pe 


pso_isss-20_fea ne ve} _~__fop 0 v2 | Se -—~ fa 


BC IBC D6 Y9 | yof oo pp IB ao _y3_| Y3 | BB BB C4 19 | Lo a A4 Y5 
Se oe ee See eee 
1182 8985-04 BA D3 Y5 BB A4 Y5 I BB C4 ¥6 pe a a Ad Y7 
Poa 3 ved BA D3 yeq IBB A4 IBB AA Y6_| I BB c4 ¥7 | c4 Y7 ee eres A4 Y8 
potas sq sp as v7 | Ipp a4 yo | 
- fe ee Pte 
| iB 3 ves Ipp po of spp po 1a | 


ee ee 
ig2 g985-29 [pa as ys] pepouif ~ tee poi} - _fep po 13 | 
es ed fe | BB DO 13 | 

| BB DO L4 


Se Tee nee aa HCV La MAN SST ENOL) TTY 
po ea as vo] oo pp po yo | pe a ce] Be 
| oe ea ws us] pp wo va | 7 
oo | 
= 


pase] "ep po v2 | a a 18 | 
fe BS _L7 ee BD B4 LS 
BD B4 L6 
IBD B4 L7 
BD B4 L8 
BD B4 L9 
D_B4 ¥5 
IBD B4 Y6 


pan DBE Le. LB Pe pet f 2 fac aa 
BB B4 Ls pe Bits f = ac an ve 
— 
eee BS Y6 BB B4 L7 pf 2 a5.21] 
eee; BB4 18 Sten 
| ns as ve Isp _B4 Lo 
Poo dpa ps yol ep pa ys | cs 2 | IBD B47 
ges le pee ed Bp 4 
Poa coe) pay? | ce sd at xo | 
pf pep gee mgt a 
pod cos] CB vo | cs vst fp co 1 | 
po pa cs cof pp coro fc es vot co 22 | 
ance vef —_~_ps COLI eset ae 
| B 5 Y6 BB co _L2 BC _B5 Y8 fpc ps ys] + spp co 1 | 


[Ba c5 ¥7 ——- 2 co_L3 


[pp co 14 - i pecsus| "pn ca 16 | 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 


fos] 
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5. 5-18 


ASSEMBLY # 


i 

p | 
TS (7 SV ES |S Fe 
[fap ca tof» ee peve |» ‘enna v7] se avs 
eee a PTT ee (ee es 
hiss 1067 lea ps v7] ac ps yr | BA AS A7*| 
ee Ce ee ( Fes ne “Vere ed 
Pos ea svat ec ps ve | CT re 
po pcs sf br as vs fui90 oven pe ci to] oo 
Cee (Ty Se na Oa ST Oe a PETIT 
Fes | Oe 
Psp po ys ep po ye | pz 
pos pp no af pr coe |e cr vo 
ae Ree eee en ened Dameeemaner Coeeeee 
re eee ee 
peo aesiazs fo peu | 


[pa p7 yi} on 
re ee ee ee 
fa1go 1883-20 |[pp pi'v2{ «pa po v7 | 
fee al 


fnigo1se3-25 [pa ps of «pp po us |] ct 
PCC Co ovo Toe ps to Pa v7 


iso 1g83-20 [papi us| "pp po ve | oo pc sa | a 7 
Pe oa] oe as | [pc ps yo | Ipa_p7_aZ7 | 


Poe tne 
| foe pine __fnp ous pcs vf _~_fp. 0s. 
nal fom oe feo sees fon a vo 2 on ea | 
Ppa pe vst fp me | 
Seed Fare Raaeraseens) PVT STERN (ONT 1183 2698-02 
Pe 


ree Pere) [pp pi v7 | pa pz ys | 
See er een Oe ee Te ce SR 


Pa oz of fp pe a | a 
ee CCE) ee eee ee es ee 
Pda a vat fe be 1 free a9e5-20 Joc cays] 
SY ec) MO se or 0 
PETE) ee (ee eee) Ee eee 


eas | eee! 
aan eee eer) 
aan eee Sr 


LOCATION | ASSEMBLY # 
JBD_ C4 L7 2188 1067 


LOCATION ASSEMBLY # 
BB D4 ¥7_ $1188 1067 


el 


w 


ATION | ASSEMBLY # | Locatrox | 
D pO Y3 {1190 0768 bax cy ya | 


pice [ fae as dso 


Joppa tat oS fpa pg ve | vs | Reece eRe 
Ipc ca uof os pp po co | co ea az | 
aa [pp pou | toe ve | a sa 


[op pa va] _~ foe vo ue | Toc pa va | _~ _ fon vo 7 


DA D2 DB D1 L7 DB D2 N2 


DA D4_L9 -—_——__,_ 


Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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ASSEMBLY # |Locatron ASSEMBLY # = OCATION | ASSEMBLY # || Location | ASSEMBLY # LOCATION 
hie 4147 [EA co n7 hi1go 1883-29 [ec pi ue piso 1883-20 [ep p3 13 hier 8985-29 [ee a6 ¥3 


hoses eS cou | fev ae 


hiso ise3o2 lecpeys{ ~  —iecc pz a | Oe gs | 
eee: (a Reems ne ee ee Se 


liso 1se3-04 [ep p2ual dec pp vo | eo oe [en 2 | 
pf ne ve fee pa va ffs |= 

ep p3_ya | es ee ee 
Feaen| es ea ep pais] oo» pe ao us | 
iso 1ee3-17 ea pe vil ~ Mec 2 
ee eed 


ec pz vol os fee 1 | 


eee (0 a 
NS (cee (oe Pr eC 


a 2a Sey a ees EE B2 13 
Se ee EE B2 ¥3 


pate prys[ + ec pa a pe be 
ne D7_¥6 pt p4 12 [2° p3 yo a. B3_L8 
ee wr ve] die a [ee ps ¥2 


[EE B3 Y6 | B3 Y6 


ee ee ee a 
ieee pee 
Fr ee Pa Gn ENS TTT 


} + an co _y2 - fee ers fossa asesiot | 8985-04 ae c9 Y1 | EE B4 v9 
ee Fr BS Ll 
1180 | 25 . cs ¥9 Fern ena 707 EC D4 Y9 82 8985-20 


ee err EE BS ¥4 


aes lacie ieececacag: lames | seer tee we ua 
iso 1883-28 j/ea py vo | [ec psig [| «frp cona[ see os 1a | 
ene ST eee (TT ear go] i» ge Be v3 | 
ie eet sd | 
iso 1ge3-29 [fea pz v7] = ec no 2 [yige poes-20 Tea pep v2} ee 7 7 | 
Poe ep ef ec po Te pp vo Pe v7 | 


[ep pi uof ec a | lea pe ya] EE BS Ll 
[ep pi yo[ fe 2 | len pa 7 | EE BS YI 
ep pz of ec i J [un pa yey "= Se 9 10 


em pe 1 | lec py 17 
ep v2 12 | ec Do Le 
[ep pz usp "fe ns | 


Pest tea 
ha | 
=a Les 
fe ie 2 Np yO [at = Aen al 
fea Bc 
ae 
ete 


EE B9 YO 


pede od 
en eee rors aco Pte | 
ep [eo ore [ee a ve | 
fee ve vat _fep pv a |__-_}at as ve + _»___fo no 18] 
ep oe ve[ ep po ea Pe sa de ove | 
ere ee (8 ee | D 


Poo few pe vet feo wz eo |e a vo [a v3 | 
es ec) ee [ee ace Serr merece CNET 


ep p3_vo | ep pz Ls Jee asva{ oo" ea co va) 


ee re — eop2zig | oo» ee ae cof fe co 1.3 | 
ee eee lepepepee Deeenel ee See 
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5. 5-20 


[ assmiaiy # [tocation| assmupty ¢ ocarsow | assmnmy ¢ hocarton [| assmiaiy + [vocarroy | 
his2 8985-35 [eB co 16 183 2698-04 [ec p4 19 [1183 3829 ec p7 az hiss 4370 ‘ec p32. | 
Pe teeco ua) css | eco a] fc 0s a2 
eS EE ST SY 
cnsesoa_Imoais| ove |» Ino] i 
Peppa vs [=p na ve | Pep pa wr age 067 fen po va | 
eS Ses Ce SC es ‘TTS 
ce gl Cee Gace! (eRe SS Rr TTT D 
pee os vs fies see be ve a7 Iriea aa70 Pec oa ar)» ep no ua 


Remove the following ground jumpers: 
FROM PIN Z_LEVEL TO PIN Z LEVEL FROM PIN Z LEVEL TO PIN Z_ LEVEL 


DC B6 X3 Z2 DC B6 24 21 DB D1 F6 22 DB Cl 76 Z1 
DC A6 U3 Z2 DC A6 ZO Z1 DB DO D2 22 DB Cl zg Z1 
DC B6 T8& 22 DC B6 28 Zl EE DZ X3 Zi EE C4 Z8 Zl 
DC C3 Vl Z2 DC C3 29 21 EC DO D8 Z2 EC C2 Z8 Zi 
DC D6 H2 Z2 DC C5 29 Z1 EE A2 D3 Z1 EE A3 Z5 Z1 
DC C4 V6 22 DC C4 28 Z1 EE A2 K3 21 EE A2 29 Zl 
DA D1 E7 Z2 DA C2 Z1 Zl EE A2 S3 Z1 EE A3 ZO Z1 
DD A3 FS Z2 DD A3 Z5 Z1 EE A2 X3 21 EE A3 Z6 Z1 
DC B9 H8 22 DC B9 27 Z1 EE B2 D3 Z1 EE B4 24 Z1 
DB D4 D6 Z2 DB C4 26 Z1 EE B2 K3 Z1 EE B4 Z5 21 
DB D4 F6 Z2 DBCc4 25) | Z1 EE B2 $3 Zl. EE B2 ZO Zl 
DB Dl D8 Z2 DB Cl 28 Z1 EE B2 X3 Zl EE B2 Zl Z1 
DB D4 DS Z2 DB C4 24 Z1 EE C2 D3 Zl EE B3 Z1 Z1 

EB A3 El Z1 A3 Zl Z1 


Instructions for Modification Kit N* 
To Add DFC #2, install the following pluggables: 


OCATION ASSEMBLY # 


182 8985-29 


WDC C5 Y1 
IDC_C5 Y2 


DC C6 N2 2180 1883-25 
pecen7f 


mo |o 
a 
a 
lam 
oO 


ieee 
D 183 3829 
D eee 


cam 
ic jo 
i 
me fod 
w |e 
* | 


oO 
(o) 
=} 
a 
[a 
~ 


, 
[o) 
i~] 
ro) 
mr 
w 


me fe oS 
a JQ ‘o) 
(o) =] 
ala] |e 
Ie | fe 
we 1 > 


80 88 G 
Pee mace nce eas 
hiso 1883-17 [pa acy2| 
| sa as v2 f293 3462 | 
ee (es 
Rate) fee echo meerees 
iso 1883-25 [pp a4 19 |a382 8985-04 [pp ao 14 


Install cable 18-2: 


DC C6 _L9 
pc _c7 yO 


Part Number From D & D To CC 
1188 3444 DD K8 DC DO N7 


Remove the following ground jumpers: 
DD AO H9 Z2 to DD AO Z3 Zl 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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Instructions for Modification Kit P 
To add I/0-4 and DFC #2, install the following pluggables: 


eee # psa] ASSEMBLY # | tocarron ASSEMBLY # § LOCATION 
hiso 1883-17 [lp pe yz | DA _D 1180 1883-25 Ir DB D4 _L9]1180 1883-29 || DB D1 Y3 


Instructions for Modification Kit R* 


To add PTR #1, install the following pluggables: 


ASSEMBLY # h OCATION ASSEMBLY # | LOCATION ASSEMBLY # LOCATION ASSEMBLY # | Locatt oN 
iar 4147 pp A2 A7 pea 1883-20 pet Cl L2 180 _ 1883-29 IDA B4 Y4 [1182 8985-29 pp Al L7 


eee [Da B4 v6 Dp A 


ft ham facacae f= frente =a 
Poe dp eo | ce po | ip a2 x0 
pana fox} pea} = fort 
Poe pa avn | ca vi fp an 2 | 
a ee aaa — | 
Pos ea zo] id a vo | Cw ca yo | t—“<~dY:SC“(C;i‘(‘CSC*d” 
Saeea (er 
ST Ter ee 
anal reed ee eee hise 8985-29 pp aris]  —s| Sid 
Install cable 22: 
Part Number From D & D To CC 
1192 5062 DD K2 DC DO A7 


Remove the following ground jumpers: 


DD A4 CS Z2 to DD A4 Z8 Z1 
DD A4 D7 Z2 to DD A4 Z9 Z1 


Instructions for Modification Kit S 


To add I/0-4 and PTR #1, install the following pluggables: 
| 


ASSEMBLY # H LOCATION] ASSEMBLY # LOCATION ASSEMBLY # LOCATION ASSEMBLY # [LOCATION 


1180 1883-17 {pA D7 10/180 1883-29 [pa pi 18 11180 1883-29 || DA D3_L4 2180 1883-29 
Reerrer Cnas enes eT ew eee ec a ae SETS 


o [lps 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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as Na ec ae ce eee 


Instructions for Modification Kit T* 


To add PTR #2, install the following pluggables: 


a ee ee 

1180 1883-04 _| jens 17 | B3_L7 | ___pe ce c2 13 

ee eee eee Cee Cae 

80 1683-17 iba as x3 lu180 1883-29 Ippaorz+| ~ 

[Ca pe v3] spp no vos] 1183 2698-04 
rT ——SSCida co vs] ps aa cfg 8985-04 | ee 
rT OCOdYSSSt™~—sS a vee] st cee fiies 3029 pc Bo Nae] 
Rigo 1883-20 |[paaous| ~ —sippporze| so} SC 
TC pos | =p Bo vushiee aas-20 |ocpoy7 | ss] 
ea es ee er ee Fe nee 


Install cable 11: 


Part Number From D & D To CC 
1188 3436 DD J8 DC AO N7 


Remove the following ground jumpers: 


DD B3 R9 Z2 to DD B3 Z9 Zl 
DD B3 WS 2Z2 to DD B3 Z5 Zl 


Instructions for Modification Kit U 


To add I1/0-4 and PTR #2, install the following pluggables: 


| 

FT an Po ASSEMBLY # | 
20 1883-17 _||pa pe ¥3|1180 1883-25 | 

180 1883-20 pa py L5|1180 1883-29 [pp pow+| «SS 


DA 


Instructions for Modification Kit V* 


To add PTP #1, install the following pluggables: 


Peres er SSEMBLY # | OCATION | ASSEMBLY # ||LocaTION | ASSEMBLY # i Senrione| 
haze 4147 pp p2 a2 higo 1883-29 [pp ao v9* igo 1883-29 Inc no 16 |1192 goas.20 fbn mi 12 | 


re See ae Ce See 
hi80 1883-17 [pa az v2| _ —————sitpp po yo*fiise s98s-20 Ipp pow | ~  ——ipp Bn | 
rT C*sW a Bz vot Ci a var] Ss Boe | a 7 
T. Ips cr vot io co vor] Cid oz | es 
Ss es (Se |) 
piso 188920 fon as us aoys|- soc pp | tt—“<~*@YtStC Cd 
" Ipa po ys] ————sdipc 8 x9 fi1s2 8985-29 [pp pi ro} "spp B2 Le | 
[Cia co ys] cB xs | | i 


Install cable 21: 


Part Number From D & D To CC 
1188 3451 DD J6 DC BO A7 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 
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Instructions for Modification Kit W 


To add I/0-4 and PTP #1, install the following pluggables: 
| assemery # |tocatton| assewsiy # hocarron | assewety # |rocarron | assewsty + hocarron | 
11g0 1883-17 ||pa pz y2{1180 1883-20 [pa po v5 [1180 1883-29 [pp po vos fi1so 1883-29 [pp pi 4s] 


Instructions for Modification X* 


To add PTP #2, install the following pluggables: 


ASSEMBLY # Lasser + _| LOCATLON| ASSEMBLY # [rocarroy ASSEMBLY # [Location | ASSEMBLY # [Location 
hizs 4147 pp Bo N741180 1883-29 [pp Bi 13*hisz 8985-29 [pc By ve fis2 8985-29 [pp Be vo | 
| bp i vse [pp so vot pp 


ote pie a ee a pp BO YI ee eer 
ee ee | es |e ee a lbp 83 yz | 
go 1883-17 l[pa a7 aa] pp ca v3 me] [op po ys | 


po fa pz va | I ve | re po_y4 his 2698-04 [pp By ys" 
(ee iy aL ao Bl Yo 

po pe pe ys fp vn 83 gen9 pass asue ibe a wae 
1180 1883-29 [pp ao wd co v6 eee [ Bl y3 


Install cable 11: 

Part Number From D & D To CC 
1188 3436 DD J8& DC AO N7 

Remove the following ground jumpers: 


DD B3 WS Z2 to DD B3 Z5 Z1 
DD B3 RO Z2 to DD B3 29 Zl 


Instructions for Modification Y 


To add I/O-4 and PTP #2, install the following pluggables: 


assmupLy # | vocarton| assewaty # |rocation | assemBLy_# Itocatron | ASSEMBLY ] LOCATION 
1180 1883-17 || pa p7 y4]1180 1883-29 [|pB po L2*[1180 1883-29 fp 1 13+]1180 1883-29 [pp D1 y3* 


0220.51 9.5-23 
-August 24, 1967 


NOTE: Those pluggables that have asterisks (*) are shared by other 


units and may be installed already. 
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Vinstructions for Modification Kit AA*. 


To add TTU-K, install the following pluggables: 


. [LOCATION] ASSEMBLY NO.|LOCATION| ASSEMBLY NO. [LOCATION] ASSEMBLY NO. ||LOCATION 
[er cz at[rreo ress -eefec #3 v5 


> 
u“ 
a 
mm 
i¢ 
o 
c 
< 
z 
° 


rivse teea-sa feo cs copies eves-aepee c7 ve 
Cre are ee ee ee ee epee epee ep ere ea 
t+———fees ar] die ove frvee eonsnesger cz cof nT Pee ce te) 
ae Saas ACT) Saeeae aan CCC) Se (CC eS COLE 
ee COC) NS ee) Ce) 
Se semeee (ers) RSS NESS (TT MT) SSN (EE ee eee CORT 
eS CLA ey ce a Ce 
ee ee (TC) See CAL a COC) ee eee (EE) 
771 Car a CORTE) [rece 3] 
Ps ee co 10] 


EE c9 L6 


a= ee Peres 
es Co) 
ales es Ce 
ee CRT) es CCT 
Ce eS CTT 


ee 
te 4 ss 

eo [rocoto ee Octet ee 
freer vol freee 
ee aes (SE (CE | ee De 
SS LL) CCT) PT A 


Install cable 12-9: 


Part Number From D&D | . To CC 
1192 5039 DE M1 EE CO A2 


Remove the following ground jumper: 
EF C2 CO Z2 to EF C1 Z9 Zl 
Yinstructions for Modification Kit AB*. 


To add TTU-L, install the following pluggables: | 


ASSEMBLY NO. JLOCATION] ASSEMBLY NO. LOCATION] ASSEMBLY NO.,JLOCATION] ASSEMBLY NO. LOCATION 


Y Changes or additions since last issue 
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Install cable 12-10: 


Part Number From D & D To CC 
1192 5005 DE M2 EE CO A7 


Remove the following ground jumpers: 


EF C3 CO 2Z2 to EF B3 Z8 Zl EE C2 S81 Zl to EE B2 Z2 
EE C2 KO Zl to EE C2 Z8 Zl EE C2 Xl Zl to EE B2 Z3 
EE C2 SO Zl to EE C2 Z9 Z1 EE C2 K2 Zl to EE B2 Z8 
EE C2 xO Zl to EE C2 ZO Zl EE C2 82 Zl to EE B2 Z9 
EE C2 Kl Zl to EE B3 Z9 Zi EE C2 KX2 Zl to EE B3 ZO 


Instructions for Modification Kit AC* 


To add TTU-M, install the following pluggables: 


ASSEMBLY # pocest ASSEMBLY # (oer ASSEMBLY # 
1178 4147 [EE C2 N? 41180 1883-29 IEC B2 Ll [1180 1883-29 h D Cl Yl $1182 8985-29 | EE IEE C5 Y2 | Y2 


EE C4 NZ EC BZ Yi " IED CZ L2 EE Co Y3 


peec7nz{ zc pp vo | [rE c6 y2 
ler C8 NZ EC B4 L6 | EE C6 Y2 


erc2nz| oo" [ec Bo be coys | ~ Se ce ye 


ler can7] » lec py ya | len ce y7 
11180 1883-04 [er c2 y5_ 


ler cayi | oo» ec ca us [aise goas-zo lee ce vo | 


[iigo 1983-17 [ec as ye |» ec co ya | ee ce va 


Pe eae oS eee ee ere as a EF _CO_Y6 


po ec as ve | + em pe ye PO Tee ce v2 


IEE C5 Yi 


| ec ao v6 


Install cable 12-11: 


Part Number From D & D To CC 
1188 3576 DE M3 EE CO N2 
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ILocarron ASSEMBLY # ceric 
es eer) eee eee pos ep ca vos J ee cs yo 


ler conz| ec wa ve [anos sa62 fre cs vo | ge co vs | 


Ike ci yo | 
ps ee ce v7 I leccavif ge cr vo | 
Poe ee ce ye | ee 3 as aie 8905-04 for coz ve | ee 7 ya | 
Poo er ca vo] ec ca ve f ee ya | 
P| po Wee ce yo | 


pe etre—=fec cas ff ca gy fie a 
es pe cp a fe ce ve Pe cw ys | 
ae Seay 


er a FP NR ET ET 
pte lreca yi | oo ee co ve | 
ee er es ee ee ee eee 
ees ee ee 
Pee | 


ecazyi[ oo» ep az vo | ee ca ys | ——# coy? 
pw GLAS ns] eb aa }—__fer os c3.¥7 $= co ¥8 
poe as yo |e pr co fT Poe co v5 


poo ec ag ve | ep pz ae | ee a ye | er co ¥7 
a eae 
peas ye} _~_tep svi { _._fhr paca ve jiies este fe ch yd 
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Remove the following ground jumper: 


EF C2 RO Z2 to EF Cl Z8 Zl 


Instructions for Modification Kit AD* 


To add TTU-N, install the following pluggables: 


ASSEMBLY # LOCATION] ASSEMBLY 2 escaricn ASSEMBLY # LOCATION ASSEMBLY # | LOCATION 


Eee eee Peers 
Install cable 12-12: 


1178 4147 l er c3 n2{1180 1883-17 ||Ec as y9 1 ated 1883-17 jee cht ca v9 1184 6532 . cl ¥7 


Part Number From D & D To CC 
1192 5013 DE M4 EE CO N7 


Remove the following ground jumper: 


EF C3 RO Z2 to EF B3 Z9 Zl 
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To add TTU-P, install the following ore 
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Install cable 12-13: 
Part Number From D & D To CC 


1188 3550 DE MS EE DO A2 


Remove the following ground jumpers: 


EF D2 CO Z2 to EF Cl 27 Zl EE D2 Kl Zl to EE C3 Z7 Zl 
EE D2 DO Z1 to EE C3 Z1 Zl EE D2 S1 Zl to EE C3 Z8 Z1 
EE D2 KO Zl to EE C3 Z2 Z1 EE D2 D2 Z1 to EE C3 Z9 Zl 
EE D2 SO Zl to EE C3 Z5 Zl EE D2 K2 Zl to EE C4 Z6 Z1 
EE D2 D1 Z1 to EE C3 Z6 Zl EE D2 S2 Z1 to EE C4 Z7 Zl 


Instructions for Modification Kit AF* 


To add TTU-R, install the following pluggables: 


ASSEMBLY * LOCATION] ASSEMBLY # LOCATION ASSEMBLY # LOCATION ASSEMBLY # LOCATION 
i17& 4147 


Install cable 12-14: 
Part Number From D & D To CC 


1188 3477 DE M6 EE DO A7 


Remove the following ground jumper: 


EF D3 CO Z2 to EF Cl ZS Zl 
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Instructions for Modification Kit AG* 


To add TTU-S, install the following pluggables: 
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Instali cable 12-15: 


Part Number 
1188 3568 DE M7 


Remove the following ground jumper; 


EF D2 RO Z2 to EF Cl Z6 Zl 


Instructions for Modification Kit AH* 
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To add TTU-T, install the following pluggables: 
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Install cable 12-16: 


Part Number From D & D To CC 
1188 3493 DE M8 EE DO N7 


Remove the following ground jumper: 


EF D3 RO Z2 to EF Cl 24 Zl 


Instructions for Modification Kit AK 


To add I/0-4 and TTU-K, install the following pluggables: 


ASSEMBLY # poceti ASSEMBLY # | LOCATION | ASSEMBLY # | Location ASSEMBLY # h OCAT ION 
oss 1883-17 — D7 Y8 f1180 1883-29 | EC D6 LO[1182 8985- aa) ee C2_L3 11182 8985-29 h E C7 LL? 


are Fee Pe ce | 
ee Carr gee Ce ee oe ee ae 
pow ec pz vst ep 0 us fee cauz| re cy 


a ed a ees Zs 
(Cae AS Oe ee 7 a TS 
eT ar (eT ce (en ee ae 
[ecwswol: sofa Weg wssl ea Nace 


Instructions for Modification Kit AL 


To add 1/0-4 and TTU-L, install the following pluggables: 


ASSEMBLY # | LOCATION] ASSEMBLY # | Location 
1180 1883-17 | Ec ps8 y7[1183 3829 EC D8 A7 


Remove the following ground jumpers: 
EE C2 K3 Z1 to EE B3 Z2 Zl 


EE C2 S3 Zl to EE B3 Z5 Zl 
EE C2 X3 Zl to EE B3 Z6 Zl 


Instructions for Modification Kit AM 


To add I/0-4 and TTU-M, install the following pluggables; 


ASSEMBLY # | LOCATION] ASSEMBLY # | Locatton ASSEMBLY # LOCATION ASSEMBLY # bicenaton 
1180 1883-17 Hise iaiaatt Pec pete EC p8 ¥8/1180 1883-29 {lec De LI ed 8985-29 S c2_y¥3 a 8985-29 pec 


ee ae 
Poe pe pee} ——_$§$ pe | —$§|{ iy 
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FF Sa rca eT ET 
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po Wee a va fe p3_L lee co_y3 
Po ee ps va] leo pave» ee co ve J 
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Instructions for Modification Kit AN 


To add 1/0-4 and TTU-N, install the following pluggable: 


ASSEMBLY # | pocartow 
80_ 1883-17 le D8 Y9 


Instructions for Modification Kit AP 


To add I/O-4 and TTU-P, install the following pluggables: 


[assmmmiy ¢ [vocerron] assmwaux + [vocerrow | assmmmy + lbocerrox | assewsty + _[rocarrox | 
fso aessiar Pre 57 voheo essa fee poz fries asain for ia fie soss-ze foe or] 
es es 
eee ee 
pe ecm vr] feo pour | ee oe | ‘re vo a | 
Trcpe tof» feo | fees | fee oe 0 | 
[ecosur| = [eno va] ~ fer neo | ~ Jer po us 
[sepevaf fro [ ~ Ieeneus | 


[ec ps v2, ep _p3 v7 re p¢ ue liiss 3820 lec ps wz | 


Remove the following ground jumpers: 


EE D2 D3 Z1 to EE B3 Z7 Z1 
EE D2 K3 Zl to EE B3 Z8& Z1 
EE D2 S83 Z1 to EE C4 Z9 Z1 


Instructions for Modification Kit AR 


To add I/0-4 and TTU-R, install the following pluggable: 


ASSEMBLY # LocatroN 
1180_ 1883-17 lec D8 Y5 


Instructions for Modification Kit AS 


To add 1/O0-4 and TTU-S, install the following pluggables: 


ASSEMBLY _# O Ts ASSEMBLY _# be oeniean ASSEMBLY _# LOCATION ASSEMBLY # | .ocatron 


1180 1883-17 le lec pe Y6 | ¥6 11180 1883-29 EC D6_L3 41182 8985-29 | EE D2 Y3 11182 8985-29 [ee pz v7] EE D7 Y7 


lecosu7{ os 

Pec oa | ep pe ys | ee ps ya | 
Po dec pa vo [de svat ee ey | 
Pic os va [de sve ee pe va 


Instructions for Modification Kit AT 


To add 1/0-4 and TTU-T, install the following pluggable: 


ASSEMBLY # LOCATION 
1180 1883-17 | EC D6 Y4 
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MODIFICATION INSTRUCTIONS - DRUM 
Instructions for Modification Kit A. 


To add DRUM #1, install the following pluggables: 


ASSEMBLY #4 LOCATION 
DC B7 YO 


Install cable 23-1: 


Part Number From D & D To Cc 


1188 3568 DD JS DC BO A2 
Remove the following ground jumpers: 


DD A4 D7 Z2 to DD A4 Z9 Z1 
DD A4 CS Z2 to DD A4 Z8 Zl 


Vinstructions for Modification Kit I. 


To add DRUM #2, install the following pluggables: 


Po [pc B4 10 | 
eee [pc B41 | 
[pc Be yz | 
ee ae : | nc _B6 


NOTE: Those pluggables that have asterisks (*) are shared by other 
units and may be installed already. 


/ Changes or additions since last issue 
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“Install cable 23-2: 


Part Number From D & D To CC 
1188 3600 , DD J7 DC BO N2 


“Remove the following ground jumper: 
DD A4 S7 Z2 to DD A3 29 Zl 
Instructions for Modification Kit Q. 
To add DRUM #1 and I1/0O-4, install the following pluggables: 


ee # are ASSEMBLY # 2sseily sie Prey od # LOCATION ASSEMBLY #__ | LOCATION 


Peso aati Joo ob 11 sien seta fon na x2 saan semen fon oa {issn aoes-as toe a4 2 
piso aesacas dpa pins}. _foa pa} > oe wa va | 
ee eee pape ye | | 


Ps pa ps | 


Instructions for Modification Kit Z. 


To add DRUM #2 and I/0-4, add the following pruveabies: 


—B) FIELD ENGINEERING TECHNICAL MANUAL 


March 16, 196) 


SECTION 6 


CIRCUIT ANALYSIS 


Refer to Section 6 of the B 5370 Power Supply Technical Manual for a description 
of the packages used in the Central Control Unit. 
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SECTION 7 


FUNCTIONAL DESCRIPTION 


7.1 INTRODUCTION 


GENERAL DESCRIPTION 


The communication link and control center of a B5000 system is the Central Control 
Unit. This unit is divided into several logical sections which are as follows: 


1. System Control 
2. Interrupt Control 
Memory Exchange 


3 
h. Input/Output Exchange 
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The System Control section of the Central Control Unit contains the logical cir- 
cuitry for controlling LOAD, System Clock, Processor A (PA), Processor B (PB), and 
Processor 2. The Master Clock oscillator and Clock Drivers are also located in 
System Control. 


The Clock Pulses are sent through the system to provide Clock Pulses for the units. 


The only way an operator can start the System Clock is through the LOAD button on 
the Master Console. This logic clears the system and starts the Master Clock Pulses 
for the system. 


The Interrupt Control section of Central Control provides logics to handle various 
unit Interrupts in a sequential priority-controlled arrangement. The center of 
Interrupt Control is the Interrupt Address Register. 


When the Central Processor or I/O Control Unit develops a need for interrupt action, 
the level is transmitted to the Central Control Unit and the Interrupt priority gates. 
These gates are so arranged as to permit the highest priority Interrupt to set a 
reference address into the Interrupt Address Register. 


At the end of the execution of each syllable, Processor 1 interrogates the Inter- 
rupt Address Register. If the register is set to any number, Processor 1 will 
immediately execute the necessary steps to handle this Interrupt. If more than 

one Interrupt level is present, the Interrupts will be handled one at a time sequen- 
tially, on a priority scale until all Interrupts are processed. Once all Interrupts 
are handled by Processor 1, it signals the Processor Control section to return Pro- 
cessor 1 back to normal data processing. 


The Memory Exchange provides linkage for information and control between a Memory 
Module and either a Processor or an I/O Control Unit. This type of exchange is 
referred to as "crosspoint connection" because of its ability to connect any one 
of 8 Memory Modules to any computer, or any one of the ) channels within the I/O 
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Control Unit. The Memory Exchange also contains logic to establish priority and 
prevent multiple access of any connected unit. For example; one unit connected 
erroneously to two other units. 

The Input/Output Exchange (referred to as I/O Exchange) is similar to the Memory 
Exchange except that its purpose is to provide a path for information and control 
signals between the I/O Control Unit and the peripheral equipment. 


The Miscellaneous Logic and Hardware section of Central Control includes the 
following: 


1. The Central Control Display and Control Panel. 
2. Cable Interlocks and System Ready Logics (SNRD). 
3. Incandescent Drivers. 

). I/O Designation. 


5. Real Time Clock. 
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7.2 CLOCK CONTROL 


GENERAL DESCRIPTION 


The Clock Control involves the starting and transmitting of pulses to the system. 


Clock Blocking Oscillator & Line Driver Package (DRBL) 


Figure 7.2-] illustrates the System Clock which is controlled by the Central Control 
unit. A 1 megacycle Master Oscillator which is running all the time that power is 
ON, drives four packages located in the Central Control wnit. Each of these pack- 
ages contain a Clock Blocking Oscillator and a Line Driver. The outputs of these 
drivers transmit pulses to local drivers in the system. Twisted-pair Clock cables 
of equal length radiate from the packages to the Local Clock Drivers throughout the 
system. 


The Master Oscillator (CLSA) produces a square wave output which is an input to 
the DRBL. Each of these DRBL packages is controlled through an enabling input 
(Inhibit IN) by the state of a logical Clock Blocking Oscillator Switch (XX) CBOS. 


Generally, the DRBLs are ON if either one of the Clock Control flip-flops (CLIF, 
CL2F) is on. 


When operating, the DRBL supplies the essential clock streams for the Local Clock 


. . 
MatraAMna AN A + 


Drivers in each unit. The enabling input (Inhibit IN) to the DRBL is connected 
to switch (XX) CBOS. When (XX) CBOS is ON, its output is false, and the DRBL is 
inhibited (outputs always false). The (XX) CBOS is ON when its input is true. 


(XX) CBOS SWITCH H = (PACBOS, PBCBOS, CMCBOS, I,,CBOS) 
-I- CLIF ¢ CLF 


Conversely, the (XX) CBOS will be OFF and the DRBL will be operating if either the 
CLLIF or CL2! flip-flop is ON. 


When operating, the Master Clock Pulse (MCLP-I(n) DRBL supplies the basic clock 
streams to the Local Clock Drivers in the T/O Control Units. The operation of the 
MnMCLP DRBL is analogous to that of the MCLP I(n). 


The other two DRBL packages, PAMCLP and PBMCLP, each drive up to 13 to 16 Clock 
cables to the respective Processor units, designated PA and PR, 


The PAMCLP and PBMCLP DRBLs are controlled respectively by the PACBOS ard FRBCHOS 
switches. Two conditions can turn ON the PACBOS to inhibit the PANCLP DRBL: 


PACBOS SWITCH H 
-I- + TLIF e CLF 
+ (TIF « PAIMCL 
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The first AND gate consists of the Clock Control condition. The PAIMCL term in the 
second AND gate is an Inhibit Master Clock signal, normally false, from Processor A. 
PAIMCL becomes true when certain test conditions in the Processor are satisfied. 
For example, PAIMCL can become true at a selected J Register count and establish 

a dynamic HALT in that state by inhibiting clock pulses to the Processor. Such a 
HALTED condition can be overridden by setting the CLIF flip-flop (normally OFF) 
which always turns OFF the PACBOS switch. It will be seen that CLIF is the single 
pulse control flip-flop. 


The PBMCLP DRBL is controlled analogously. 
START CLOCK LOGIC 


Depression Of A Start Clock Button 
Several pushbuttons throughout the system can act as Start Clock buttons. The 
Start Clock button expected to be used the most is located on the Central Control 
Display Panel. Each Memory Unit and each Processor Unit Display Panel also has 
such a pushbutton. 
The Start Clock buttons are normally open, so the lines coming from them are true 
in negative logic. The various Start Clock lines are bussed together along with 
a simple filter which is effective against contact bounce. The resultant signal 
can be referred to as SCLL (Start Clock Level), normally true. 

SCLS SWITCH H 

-I- + (XX) SCTE « TOYS 
+ CLEAR 


When any Start Clock Button is depressed, (XX) SCLL goes false. SCLS will go 
true, and SCMM (Multi) will go true. 


With the Start Clock Multivibrator (SCMM) true and MOSP true, the synchronizer 
is primed. As soon as MOSP goes false, SCLY will go true for 1 microsecond. 
Setting The CLIF Flip-Flop 


When SCLY and MOSP are true, the CLIF Flip-flop is set at the next pulse from 
the Clock Oscillator: 


CLLF FLIP-FLOP 7 
-S- SCLY e TLIF « MOSP 


The unclocked set input is used. 
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FIGURE 7.2-1 
CLOCK CONTROL 
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First Clock Pulse 

The DRBLs are enabled when the CLIF Flip-flop is ON and CLIF is false. The leading 
edge of the first oscillator pulse occurring when the CLIF Flip-flop is ON, is 
transformed into a System Clock pulse. : 


The first clock pulse always resets the CLIF Flip-flop. The gate into its clocked 
reset input can either be left open or connected to a true level such as CLIF. 


For Single Pulse Mode, refer to Figure 7.2-2. 


1 
es 


Asyncronous 
! i 1 


MUST BE FALSE 
BY THIS TIME 


FIGURE 7.2-2 START CLOCK TIMING - SINGLE PULSE MODE 


If the Clock Mode switch (a three-position toggle switch on the Central Control 
Display Panel) is in either the normal or the double-pulse position, then it is 
NOT in the single-pulse position, and the term NOT SP MODE is true. When both 
CLIF and NOT SP MODE are true, the CL2F Flip-flop is set. 


CL2F FLIP-FLOP 7 


-JCL- CLIF e NOT SP MODE 


Second Clock Pulse 


Recause the CL2F Flip-flop normally enables the DRBLs, the second System Clock 
pulse is created only if the CL2F Flip-flop was set by the first clock pulse. 


If the Clock Mode switch is in the double-uplse position, then the term NOT 
NORM MODE is true and the CL2F Flip-flop is reset. 
CL2F FLIP-FLOP 7 
-KCL- + NOT NORM MODE + PGDL + LOAS 


It is in this way that the double-pulse facility is incorporated. 
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Subsequent Clock Pulses 


Pulses from the DRBLs are sent throughout the system as long as the CL2F Flip-flop 
remains set (except when external signals act to inhibit the DRBLs) . 


To stop the stream of System Clock pulses, the CL2F Flip-flop can be reset 3 ways 
as follows: 


CL2F FLIP-FLOP 7 
-KCL- + NOT NORM MODE + PGDL + LOAS 
NOT NORM MODE 


Manually setting the Clock Mode switch to either the single-pulse or the 
double-pulse position makes this term true. 


PGDL 


This term is true at the beginning of a Power OFF sequence. Its function 
is to cause an immediate, neat STOP to system operation. 


LOAS 


This term is true at the beginning of an initial LOAD operation (des- 
cribed later) prior to activation of the MASTER CLEAR bus. Like PGDL, 
the function of LOAS is to cause an immediate STOP to any system operation. 


LOAD Operation 


Refer back to Figure 2.l|-1 which illustrates the following elements or logical 
levels which are important in beginning an initial LOAD cycle. The normal states 
are the unactivated states. 


1. 


LOAS - LOAD activate switch. Normally ON. 


LOAY DM C - LOAD activate delay circuits; nominal 10 ms holdover. Normally 
OFF. 


TOBE - Level from LOAD buttons; normally true. 
LOFF - LOAD Flip-flop, defines initial LOAD cycle. Normally OFF. 


TORS - LOAD relay switch; when ON, operates the MASTER CLEAR relay. 
Normally OFF. 


LOYS - Inverter for LOAD activate delay circuit; normally OFF. 


HIMS - From HALT Immediate Switch, normally true, which indicates that 
the HALT button has NOT been depressed. 


The switches referred to in the following text are simply used as buffers. The 
CLEAR SFNSE signal is obtained from a divider which senses the state of the MASTH 
CLEAR bus. This bus is normally NOT activated. 
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1. TCLIS - Inverter for buffering the CLEAR SENSE line. Normally OFF. 


2. CLLS - Inverter for CLES switch output. It produces logical signal 
CLEAR. Normally ON (CLEAR false). 


Depression of LOAD Button 


There are 2 normally-open LOAD buttons in the system. One is on the Operators 
Console, the other is on the Central Control Display Panel. They are connected 
in parallel and returned to ground so that the depression of either one of them 
makes the LOAD Button Level (LOBL) appear false in a negative logic sense. A 
contact-bounce filter is connected to the line. 


When a LOAD button is depressed, the LOBL input to the LOAS switch is false, and 
the LOAS switch will turn OFF unless Processor 1 in the system is operating. 


LOAS SWITCH H 


+ PALF e PABUSL e FIMS 
+ PBIL e PBBUSL « HIMS 


The system is presumably BUSY if the Processor 1 is operating, in which case the 
LOAD order should be ignored. A LOAD cycle will be initiated only if the LOAS 
switch is turned OFF. If Processor 1 is operating, then it is necessary to de- 
press the HALT button before starting a LOAD operation. 


System Clear 


When the Master Clear relay is operated, all flip-flops in the system receive a 
CLEAR signal through their manual control inputs. 


Before beginning a LOAD operation, it is desirable to clear the system in order 
to insure an inactive system status. Because there is no CLEAR button on the 
Console, the LOAD button has a logical capability of operating the Master Clear 
relay. When LOAS is true, the LORS switch is turned ON. 


LORS SWITCH H 
-I- LOAS 
The LORS switch provides a ground return for the coil of the Master Clear relay. 
The relay will operate within a few milliseconds, and it will remain in operation 


as long as the LOAD button is held down. The logical signal CLEAR will also be 
true at this time. 
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LOAD Activate Delay (Holdover) 


The LOAY holdover circuit receives an input when LOAS and CLEAR are true. 
LOAY DM J 
-T- LOAD e CLEAR 


The output signal LOAY is inverted by the LOYS switch to produce the level LOYS 
which is now false. 


At the input to the SCLS switch, LOYS makes the AND gate LOYS e SCLL false, just 
as SCLL did when a Start Clock button was depressed. However, the true signal 
CLEAR, preceding the false signal LOYS, holds the SCLS switch in its normally ON 
state. 


Release of LOAD Button 


The states described above are maintained until the LOAD button is released. When 
it is released, TOBE is true, and the following actions ensue: 


1. The LOAS switch turns ON, making LOAS false. 
2. The LOAY DM enters its holdover period. 

3. The TORS switch turns OFF. 

h. The Master Clear relay releases. 

5. CLEAR becomes false. 


Before the LOAY DM times out, there should be a period when both CLEAR and LOYS 
are false. Such a condition turns OFF the SCLS switch. 


SCLS SWITCH H 
-I- + SCLL « Toys 
+ CLEAR 
Consequently, the CLIF and then the CL2F Flip-flops are set, and clock pulses are 
delivered to the system. 
Setting the LOFF Flip-Flop 


The LOFF Flip-flop is set by the first System Clock pulse after the LOAD button 
is released. 


LOFF FLIP-FLOP 7 
-JCL-  LOAY e CLF 


Note that the LOAY DM delay period must overlap the first clock pulse. 
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The LOFF Flip-flop being ON starts the initial LOAD cycle and subse- 
quently defines this cycle. The LOFF Flip-flop is reset after the 
error-free read-in of the starting program. 


/Delayed Clock Pulse 


A delayed clock is produced in Central Control to set the Crosspoint 
flip-flops between normal clock pulses, 


In Figure 7,2-3, the output of the DRDC (Local Clock Driver), in the 

A Rack of Central Control, is delayed .5 usec by a DRSB (Strobe Driver). 
This driver feeds the input to a MUFW (Multi, Type W) which controls 
the width of the delayed clock pulse. A VB (Variable Bias) package 
gives the delayed clock a -.5 false level. Adjustment of the delayed 
clock is covered in Section 3.5, 


MDOLCP 
TO CROSSPOINT 
FLIP FLOPS 


FIGURE 7.2-3 DELAYED CLOCK PULSE 


Vchanges or additions since last issue, 
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7.3 PROCESSOR A, PROCESSOR B, and PROCESSOR 2 CONTROL 


INTRODUCTION 
Two Processors can be placed on the B 5000 System and are labeled PA or PB by the 
physical position of plugging into Central Control. 


Figure 7.3-1 illustrates logical circuitry for the Processors. Either one of 
these Processors can be designated Pl or P2 by a toggle switch which is located 
on the Central Control Display Panel in the Display and Distribution cabinet. 
Therefore, PA or PB refer to a physical Processor, and Pl or P2 refer to a func- 
tional Processor, 


Pl can only be initiated upon completion of a successful LOAD operation and P2 
can only be initiated by an Initiate P2 operator from Pl. 


P2 Control performs the following functions: 

1. The necessary means of halting P2 when told to do sa. 

2. Indications that P2 is halted. 

3. The P2 busy logics. 

h. Control when an Interrupt occurs in P2. 
If Pl must halt, the P2, HP2F Flip-flop is turned ON and signals P2. P2 may not 
be able to halt as soon as it is told to do so, therefore, an indication of when 


it does halt is necessary for: Pl. 


If P2 comes up with an Interrupt condition during an operation, Pl must handle the 
Interrupt, but not until AFTER P2 has completed its HOUSEKEEPING. 


If P2 is busy and an Initiate P2 operator comes up in Pl, an Interrupt must be set 
to signal Pl. 


PA and PB Control 


A Processor which is plugged into the PA location of Central Control can be desig- 
nated as Pl or P2. This is accomplished by a toggle switch in the Display & 
Distribution cabinet which produces one of two levels, PALL or PB1L, depending 

on the position of the switch. 


if the switch is in the PB1L position, the PBIL line is true and indicates that 

PB is Pl. At the same time the line PALL would be false, thus indicating that PA 
is not Pl, and therefore must be in P2. PAIL and PBIL are sent to their respective 
Processors as well as Central Control to designate which Processor is Pl. 
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Each Processor is initiated by a term CAAPKD or CBAPKD although the logic originat- 
ing the initiation may be under different circumstances. 


Pl may ONLY be initiated upon the successful completion of a LOAD operation. 


CAAPKD is TRUE (assuming that PA is designated Pl) when; LOFF, PAlL and one (1) of 
the four (l) I/O finished Interrupts flip-flop is set ON (indicating LOAD completed) 
and PA is available. 


If PB was designated Pl (PB1L TRUE), then the line PALL would be false and PA, now 
being P2, could not be initiated by a LOAD operation. 


The level PAAVLL from PA is false if the Processor which holds PAAVLS OFF is avail- 
able thus making its output PAAVLS, true, and indicating its availability. 


Assuming that PA is designated P2, then it can be initiated by an Initiate P2 
operator in Pl. This is accomplished in the following manner: BPMCIL, which is 

a level from PB (P1), is held false. This holds TMIS OFF, and the output CMIS 
(Commence 1/0 Switch Not) is true. At the same time a level PBCMTL permits CMTIF 
(Commence Timing Flip-flop) to be clocked ON. These two levels along with PAAVLS, 
TOFF (Load Not), P2BF (P2 NOT BUSY) and PB1L, will permit APKD-A to be true and 
initiate P2 (PA). CMTF is clocked OFF at the next pulse which permits PAAPKD true 
for l us. 


Whenever P2 is initiated, Central Control must remember that such a signal was 
sent to P2. This is accomplished by P2BF (P2 Busy Flip-flop) and is turned ON 
with the same signal (APKD-A or B) which initiates P2. The APKD lines used to 
set P2BF are ANDED with a term which says the other Processor is Pl thus insuring 
against setting P2BF following a LOAD operation. 


P2BF may ordinarily be reset by two different types of conditions: 


1. After P2 has Halted following a HALT signal from Pl. 
HP2F and Pk2AB (Pk is No. 2, available and not busy) K = A or B. 


2. After P2 has halted following an Interrupt within P2. 
PkINT and Pk2AB. 


The HALT P2 Flip-flop (HP2F) is turned ON whenever it is necessary for Pl to cause 
P2 to stop processing. Pl will send a signal PkKHP2L to set HP2F = 1, which in 
turn signals P2 (via HP2S-k) to stop processing. 


Although P2 has been told to HALT, it cannot do so immediately. It must complete 
the syllable it is executing and then store its registers in preparation for 
examination by Pl. This HOUSEKEEPING may take from 20 to 300 us. Pl will idle 
during this time and wait for P2 to signal that it has stopped. 


The signal for P2 to HALT and the signal that P2 has stopped comes from two switches, 
CAHP2S and CBHP2S5. If PBIL is true, CAHP25 signals P2 to HALT and CBHP2S will 

signal Pl that P2 has stopped. To make CAHP2S true, the logic basically is HPeF = 1 
and PALL false. This will then tell PA (P2) to HALT. 


The logic necessary to tell PB (Pl) that P2 has stopped is HP2F = 1 and P2BF = 0. 
P2BF is reset (= 0) when P2 becomes NOT busy and HP2F = 1. 
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HP2F can be reset by an initiate P2 operator in Pl. 


When an Interrupt condition occurs in P2, the level PkINT will be true. This 
primes P2BF for being reset as soon as P2 goes NOT busy. The Interrupt condition 
also gates itself (P2) to do its own HOUSEKEEPING. 


After completing the HOUSEKEEPING, P2 will go NOT busy (PKBUSS True) which will 
make the level Pk2AB true and permit P2BF to be reset. As soon as P2BF goes OFF, 
the P2 Interrupt will take its place in line of priority if other Interrupts exist. 


P2 will then idle until again initiated from Pl. 


HALT P2 and P2 BUSY Logic 


The P2 BUSY Flip-flop (P2BF) is turned ON at the time PA activates PB, or PB 
activates PA, depending upon which one is controlling Processor l. 


Ordinarily, P2BF will be turned OFF when ANY P2 Interrupt occurs. When P2 completes 
its program a COMMUNICATION OPERATOR Interrupt occurs causing either PA INT or 


PB INT term to be true. 


The HALT P2 Flip-flop (HP2F) is turned ON when it is necessary for Pl to cause P2 
to stop processing. Located in the Interrupt section is a Real-Time-Clock. The 
length of time ordinarily required by P2 to complete a program is contained in the 
Operations Log of the Master Control Program. 


Pl can compare the elapsed time of the P2 program currently running (by means of 
the Real-Time-Clock) with the maximum time requirements as indicated by the Master 
Control Program. , 


If P2 exceeds the maximum time, Pl may HALT P2 by turning HP2F ON. HP2F will re- 
main ON until Pl again activates P2. It is necessary for HP2F to remain ON at 
least until P2 reaches the end of its syllable. This permits Pl to continue pro- 
cessing during the time P2 is completing its syllable. This time may be consider- 
able during some character mode syllables. At the completion of the syllable, P2 
will store its registers and become NOT busy. There will be no Interrupt. P2BF 
will be clocked OFF as soon as the NOT Busy line from P2 becomes true. 


The switch P2BS, used in the P2 BUSY Interrupt Flip-flop gate, may indicate three 
(3) BUSY conditions. P2BS will be true if: 


1. P2BF is ON, or 
2. P2 is BUSY (PALL and PB BUSY or PBIL and PA BUSY), or 


3. P2 is NOT available (PALL and PB not available or PB1L and PA not available. 
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7.4 I/0 SELECTION 


INTRODUCTION 
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Operation of I/O Selection 
Refer to Figure 7.l-1 for the logical circuitry of the I/O Selection. 


The Initiate I/O Level from Pl sets CMIS switch false and the Commence Timing Level 
turns ON the CMIF in Central Control which together provide a Starting Level to the 
I/O. The Processor 1 does not control the selection of the I/O to be initiated. 


Selection of the I/0 to be initiated is determined in Central Control. The lowest 
numbered I/O that is available and NOT BUSY will be selected when an Initiate Level 
is received from the controlling Processor. 


If all I/O Units are NOT BUSY, I/0-1 will receive the Initiate Level. If I/0-1 

is not available and I/0-2 is BUSY, then I/0-3 will receive the Initiate Level. 

If all I/O Units are BUSY when the Initiate Level is received, an I/O BUSY Interrupt 
Will be set by the Initiate Level. 

During an operating program, the I/O Unit receiving the Initiate Level will request 
Memory Cell 0008 in MEM-O to obtain the Address location of the I/O Descriptor. 
,Coincident with the Initiate Level to the I/O, a BUSY Flip-flop (ADnF) will be 

set in Central Control. When the I/O has completed the execution of its descriptor, 
an 1/0 Finished Interrupt will be SET. The BUSY Flip-flop will be RESET at this 
time. 

There are four () BUSY switches; I1BS, I2BS, I3BS and IBS. 


If any one of the following conditions exist, I1BS will be true, and I/0-1 will be 
BUSY. 


l. If I/0-1 is NOT available. 
2. If the I/0-1 BUSY Flip-flop (ADF) is ON. 
3. If the 1/0-1 Finished Interrupt (CCIO8F) is ON. 


If any one of the following conditions exist, I2BS will be true, and I/0-2 will be 
BUSY. 


l. If I/0-2 is NOT available. 


2. If the 1/0-2 BUSY Flip-flop (AD2F) is ON. 
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3, If the I/O-2 Finished Interrupt (CCIO9F) is ON. 
lh. If I/O0-1L is NOT BUSY. 


a. If I/O-1 is BUSY, then I2BS may indicate a NOT BUSY condition for 
I/0-2 depending upon the remaining terms of the I2BS equation. 


I3BS and IBS are logically similar to 12BS except for the additional InBS terms. 


In the case of INBS, it may only indicate a NOT BUSY condition if the other three 
(3) BUSY switches are true. 


The four (l) AVAILABLE switches (InAVLS) generally indicate the physical avail- 
ability of the I/O Control Units. 


T1LAVLS will be true to indicate I/O0-1 is available if the term LLREMF is held false 
by a line from I/0-1 . If the line from I/0-1 is true or not present, the IJ1AVLS 
switch will be false to indicate the non-availability of the unit. TLAVLS will 

also be driven false during a LOAD operation if an error is sensed in the D Register 
Of 170-1, 


I2AVLS, I3AVLS and IAVLS are similar to I1AVLS and are used with I/0-2, 1/0-3 
and I/0-) Control Units respectively. 


In order for the controlling Processor (P1) to initiate I/0-1, the switch ADNS-1 
must be made true for a duration of lus. The Initiate I/O operator from Pl will 
provide a level, PkCMIL, to cause the switch CMIS to be false. During the execu- 
tion of the Initiate I/O operator from Pl, a 1 us initiate level (PkCMTL) will be 
provided by Pl. PkCMTL will turn ON the CMTIF Flip-flop for a single microsecond. 
CMTF gates itself OFF. 


ADNS-1 will be true during the microsecond that CMTF is ON. Therefore, to initiate 
I/O-1, it is necessary that I/0-1 is NOT BUSY (I1BS false); that there is an 
Initiate I/O operator level (CMIS false); and that the Initiate Flip-flop (CMIF) 

is ON, 


Tf at the time the CMTF is turned ON, I/0-1 is BUSY and I/0-2 is NOT BUSY, I/0-2 
will receive the Initiate Level via ADNS-2. 


The other I/O Control Units are initiated in the same manner. The ADNS-n switches 
also gate the I/O BUSY Flip-flops in Central Control (ADnF). ADIF will be turned 

ON at the time I/0-1 is initiated. The BUSY switch I1BS will indicate I/0-1 is 

BUSY during the time ADIF is ON. The finished level from I/O-1 will turn ON the 
Finished Interrupt Flip-flop for I/0-1 (CCIO8F). ADIF will be turned OFF 1 us later. 


The I/O will appear to be BUSY until the finished Interrupt CCIO8F has been turned 
OFF. The following paragraphs explain the reason for causing the 1/0 to be BUSY 
until the Interrupt has been cleared. 


At the time the I/O completes its operation, it WRITES a result descriptor in an 
appropriate cell in Memory (001) thru 0017) and signals that it is FINISHED by 
setting an appropriate Finished Interrupt. Pl must be prevented from initiating 
this I/O again until the Result Descriptor has been sampled. If Pl were permitted 
to initiate the I/O as soon as the I/O was finished, the 1/0 might WRITE another 
Result Descriptor into the appropriate cell in Memory and destroy a previously 
written descriptor that had not been sampled by Pl. 
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To LOAD the Master Control Program (MCP) into the first 512 words of Memory, a 
different method of I/O selection is used other than the one previously described, 


With the system idle, the LOAD button on the Operators Console is pressed. The 
Clock and the LOAD Flip-flop (LOFF) is turned ON. No ADnFs will be ON, therefore, 
CMTF will be turned ON. 

UMIS will be gated false by LOFF to prevent a normal I/O Initiate. The lowest 
numbered I/O Control Unit will receive al us gate from a LOTS switch. If I,0-1 
is available, it will receive al us level from LOTS-1. 


If I/0-1 is NOT available, but I/0-2 is available, then I/0-2 will receive al LS 
level from LOTS-2. 


The gating to LOTS-3 and LOTS-) is similar. 


At the same time that the selected I/O is initiated; the corresponding ADnF (BUSY 
Flip-flop) is turned ON to prevent further LOADS from taking place. CMTF is 
inhibited. 


The I/O receiving the initiate LOAD will begin reading a program from either Drum 
l or Cards, depending upon the position of either the LOAD from Drum or IOAD from 
Cards switch on the Operators Console. The program will be READ into consecutive 
Memory locations beginning with cell 0016. 


Upon completion of the LOAD operation, the I/O will set its finished Interrupt. 
The LOAD Flip-flop (LOFF), BUSY Flip-flop (ADnF) and the Interrupt Bit (CCTnnP) 
will be turned OFF with the next Clock Pulse. 


Pl will be initiated at this time by PAAPKD or PBHPKD depending upon which Processor 
is Pl. 
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7.5 INTERRUPT CONTROL 


INTRODUCTION 


An Interrupt system furnishes a means for continuous automatic recognition of 
exception conditions which otherwise would have to be checked programmatically 
at intervals. 


The Interrupt system is capable of automatically responding or recognizing 
External (not in the program) EXCEPTION signals and Processor dependent EXCEP- 
TION signals which are those generated by the program itself. 


It is now apparent that two distinct areas are necessary for recognizing these 
basic types of Interrupts; one for External Interrupts and one for Internal 
Interrupts. 


The External Interrupts are temporarily stored in flip-flops in Central Control. 
Internal, or Processor dependent Interrupts are temporarily stored in flip-flops 
in the Processor itself. 


The presence of Interrupt conditions existing is recognized by the Central Control 
which returns a signal to Pl. 


Pl, at each SECL time, interrogates to see if this Interrupt signal exists. If 
an Interrupt does exist, oe will prepare itself to handle this EXCEPTION condition 


ibse storing Ate naedtatann 
we Ue 15 ere teete wi ws et Ue 


Associated with each possible Interrupt is an Address unique to the Interrupt, to 
which the Processor may branch to the Master Control Program for the purpose of 
determining the nature of the Interrupt. 


It is possible to have a second Processor which may have Interrupts generated 
within itself, as with Pl. Unlike Pl, P2 CANNOT handle its own Interrupt condi- 
tions. Again, Pl must handle these conditions. 


There are now three (3) areas of Interrupt origin. The need is now evident for 
an Interrupt Priority system because of the different areas in which Interrupts 
occur, and because they are asynchronous to one another. 


With the exception of Pl Memory Parity Error Interrupt and Pl Invalid Address 
Interrupt, the External Interrupts have higher priority than Processor Interrupts. 
All P2 Interrupts have the next priority and Pl Interrupts are generally of the 
lowest priority. 


There are three (3) general classifications of Interrupts: 


1. Extermal 
2. Processor 2. 


3. Processor 1. 
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Table 7.5-1 lists the Interrupts in priority sequence, with their Address location 
and designation. Also, this list shows the Memory Address location with the 
derivation of the base figures for Address location. 


TABLE 7.5-1 INTERRUPTS AND ADDRESS LOCATIONS 


> 
is] 
=] 
AS 
ne 
na 


DECIMAL SYLLABLE 
| UN FUNCTION 


Pk || 101F || Pl MEMORY PARTTY ERROR 


Eee ee T12F || 2 BUSY 
| sas co || sar || iroury REQUEST 
ee ee SPECIAL INTERRUPT 1 


spa Pe fae SPECIAL INTERRUPT 5 a 


IO1F | P2 MEMORY PARITY ERROR 


ae 
a 


a 
[er 9 ff tor [er nevan tb aponess = 
es Ce = 
Paste ce toa | 170 susy =a 
[24S 20S] sce tosr || KEYBOARD REQUEST fot a 
re ee 106F || PRINTER #1 FINISHED i 
| 26 : cc || 107F || PRIWTRR #2 FINISHED pee 
par [ tosr [170-1 FiTSiED ae 
Ne ee ee maa 
aps fcc ior | 170-3 rents 
aes ce mr [vos emism SSCS. Sd 

SD eBUST se a ee tl 

[ inquiry REQUEST 


=e | Pk || to2F || P2 INVALID ADDRESS — 
|_Pk || 103F || p2 stack OVERFLOW] 


Fae |} 36 | Pep rose] commmicarion ovmmaron Pe 
ed 

[ope [ator] conrmury pir SSSSOSC—~sSCSCP 
ee 
————— 


INVALID IND 


EX 

| _||_EXPONENT UNDERFLOW 
SS 
| Pk || || INTEGER OVERFLOW —— 

| Pk || || pivipe By ZERO 

P50 a 
[Bf rose comic rons ovenaron __{_= 
a 
[a tore] comrmurre err 
SS ———— 


tm | [racer SSCS Sd 
a es 
a 

aes oc ee (ee Tee 
[px | wrecer oveneiow aoe 


ee DIVIDE BY ZERO 


NOTE: OTHER LOCATIONS USED: 


1/O RESULT DESCRIPTORS 12515 
INITIATE - WORD 8 
CONTROL STATE MARK STACK 7 


1.523 


March 16, 196) 


€5) FIELD ENGINEERING TECHNICAL MANUAL 


Figure 7.5-l is a Block Diagram which can be used for reference throughout this 
section. This figure shows the External Interrupt Register at the top of the 
Central Control box. These are CCnnF flip-flops which are listed in Table 7.5-1. 
The other two boxes are Processor A and Processor B. 


The syllable dependent Interrupts in the Processors set PkIOSF, PkIO6F, PkIO7F 
and PkIO8F Flip-flops. These are set to binary numbers by the Processor and are 
added to the Base Interrupt Address location of the unit. 


The Processor non-syllable dependent Interrupts are: 


lL. Memory Parity Error PkIOLF 
2. Invalid Address PkIO2F 
3 Stack Overflow PkIO3F 
h. Not assigned PkIOMF 


Pk = Processor A or B (whichever one is designated as Pl). 
These are high-priority Interrupts and each is a separate flip-flop in the Processor. 


When Processor 1 processes Interrupts, it could have an error. Therefore, non- 
syllable Interrupts in Pl are of the highest priority. 


The. tines. Sonne: er lernal Plat operant or Une puters ices o> mm i erenccues” 
logics. These Interrupts will then set IARS Flip-flop, which is Address 16, plus 


the encoded numbers. PAIL and PB1L determine the base location for the Processors. 
Any Processor Interrupt will always set IAR6 Flip-flop, which is Address 32. 


If Pk1L is true, the Processor is Pl and IARSF is set. This advances the Base 
Address to 8. The set of IARSF and IAR6F is under control of the priority logics, 
although for simplicity, this is not shown. The Interrupt Address Sync Set (IASS) 
level is the gating level to set the IAR numbers into the C Register of Pl. 


INTERRUPTS 
There are forty (O) Interrupts that may occur if a maximum system configuration 
is used. Of these 0, twelve (12) are considered to be EXTERNAL Interrupts. For 


example, Non-Processor Interrupts. 


Of the remaining twenty-eight (28) Interrupts, fourteen (1h) are caused by PA and 
‘4, are caused by PB. 


There are twelve (12) flip-flops associated with the 12 External Interrupts. Each 


flip-flop defines a single Interrupt condition. There are two (2) low-priority 
unused flip-flops, CCI15F and CCI16F, which can be used for future expansion. 
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Eight (8) flip-flops are used by the Processor to define the 1h, Processor Interrupts. 
4 Of the 8 flip-flops define only four (l;) conditions (PkIOIF thru PkIOMF). The 
remaining flip-flops PkIO7F thru PkIO8F may define any one of ten (10) Interrupt 
conditions, depending upon the binary value of the bits. Only 1 of the 10 Interrupt 
conditions may be defined by these ) bits at any time. 


It is unlikely but possible for there to be twenty-two (22) individual Interrupt 
conditions occurring simultaneously. It is necessary for Pl to examine only one (1) 
Interrupt at a time. Furthermore, it is necessary that the Interrupt to be examined 
by Pl be of the highest priority. 


Generally, there are three (3) levels of priority to be established as follows: 


1. Pl Memory Parity Error Interrupt and Pl Invalid Address Interrupt are of 
the Highest priority and exceed the priority of the External Interrupts. 


2. All P2 Interrupts are of lower priority than the External Interrupts, but 
of higher priority than most Pl Interrupts. 


2 


3. Pl Interrupts are generally of the lowest priority. 


An Interrupt is sensed by the Interrupt priority logic. The priority logic gates 
the Interrupt Register to set an Address into the Register corresponding to the 
highest priority Interrupt occurring at a single Clock time. At the following 
Clock time, an Interrupt of high priority may cause the Interrupt Register to be 
set to a new Address. Even though the lower priority Address is destroyed by the 
new Address, the lower priority Interrupt still exists. An Interrupt Bit is reset 


at the time Pl takes the Address from the Interrupt Address Register. 
The following example may be useful: 


Suppose I/0-1 and I/0-2 are controlling Tape Units and Pl is running a program. 
When I/0-2 finishes, an Interrupt Bit (CCIO9F) will be set. The Clock time 
following the setting of CCIO9F will set the Interrupt Address Register to 2h. 
Pl senses the Address in the Register and begins to store its Registers (A, B, 
G, etc.). Before Pl has completed the storing of its Registers, I/O-1 finishes. 
The Address in the Interrupt Address Register will be changed to 23. Both 
CCIO8F and CCIOSF will be ON, but only the Address corresponding to the highest 
priority Interrupt will be in the Interrupt Address Register. 


As soon as Pl completes the storage of its Registers, the Interrupt Register Sync 
Flip-flop is turned ON for a single microsecond. At the Clock time that the Sync 
Flip-flop is reset, the Address in the Interrupt Address Register is sent to the 
Processor. With the Interrupt Address Register equaling 23 and the Sync Flip-flop 
ON, CCIO8F is reset. The Interrupt Address Register is cleared at this time. 


With the next Clock Pulse, the Register will be set to 2h. The 2h will remain in 

the Interrupt Address Register until Pl takes it, or, an Interrupt of higher priority 
occurs, At the time CCIO8F is reset, the Il BUSY switch (I1BS) will be restored to 

a NOT BUSY condition. 
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The highest priority External Interrupt which is the Time Interval Interrupt (CCI03F) 
will be turned ON every time the Real Time Clock overflows. The Real Time Clock 

is a standard 6 bit binary counter. It counts once per cycle of 60 cycle AC or 
roughly every 16 2/3 ms. Once every 1.07 seconds the counter will overflow to set 
CCIO3F. This Interrupt is used to time programs etc. 


The synchronizer TMOY provides a 1 us level for each cycle of the 60 cycle AC. 
The reset terms for the Interrupts will be discussed later. 


CCIOMF will be turned ON if all the I/Os are BUSY and the controlling Pl is initiat- 
ing an I/O. The CMIS and CMIF terms will be true during the Initiate I/O operator. 


CCIOSF will be turned ON if a keyboard entry from SPO is ready to be READ. The 
asynchronous level provided by the Supervisory Printer is defined by a switch 
and synchronizer. 


CCIO6F will be turned ON at the end of Printer #1 print cycle to signal that the 
Print Buffer is empty. Cross-coupled Holdover switches are used to define a single 
Clock time at the END of the print cycle and prevents Printer #1 Interrupts from 
occurring at other times when the buffer is also empty. 


The initial states of the various levels are as follows: 
1. 22PCYL is false (Print cycle NOT in progress). 
2. 2ePcys is true. 
3. 22PCYL is true. 
lh. 22PCFS is false. 
5. CCIO6F is OFF. 


When Power is applied to the system, the CLEAR term will be made true to reset 
the cross-coupled Holdover switch so that 22PCFS is false and 2ePcrs is true. 
The gate to turn CCIO6F-ON will have 22PCFS false and 22PCYS true. All that is 
required to set the Intérrupt is the switching of the cross- coupled switches. 
When the Print Cycle Level 22PCYL becomes true at the end of a Print cycle, the 
switches change state and turn CCIO6F ON. The cross-coupled switches will re- 
main in the SWITCHED state until the CCIO6F has been cleared by Pl. 


CCIO7F operates exactly “as CCIO6F except that it is used with Printer #2. The 
prefix 26 (26PCYL) implies Printer Unit Driver 26, whereas, the preceding Printer 
#1 Interrupt terms were numbered 22 (22PCYL). The reset terms for CCIO6F and 
CCIO7F are inherently different. 


The I/O Finished Interrupt flip-flops (CCIO8F thru CCI11F) are essentially identical. 
Only one Finished Interrupt flip-flop (CCIO8F) will be described. 


CCIO8F is turned ON at the time I/0-1 provides a Finished Level (I1FINL). The 
Finished Level may turn the flip-flop ON providing the I/O is BUSY (ADIF ON) 

and the unit is available (ON LINE). ADIF will be reset following the turn ON 
of CCIO8F. The BUSY status of I/0-1 is still maintained by the gating to I1BS. 
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CCIl2F will be turned ON if Pl executes an activate P2 operator AND P2 is BUSY. 
The terms CMIS and CMTF will be true during the Activate P2 operator. 


CCI13F will be turned ON if an Inquiry Interrupt occurs. The Interrupt Level 
from the Inquiry Unit is synchronized by means of the synchronizer IS6Y. CCI15F 
and CCI16F are undefined at this time. 


The reset logic for preceding flip-flops is uncomplicated if two (2) details are 
kept in mind. 


1. To reset an Interrupt flip-flop, the controlling Pl must be TAKING the 
Interrupt Address from the Interrupt Address Register. This occurs only 
at the Clock time when the flip-flop IASF is ON. IASF is ON for only 1 us. 


2. The reset gating to an Interrupt flip-flop contains terms that correspond 
to the Address that that particular flip-flop can set into the Interrupt 
Address Register. For example; the reset terms for CCIO3F will be true 
only at the time the Interrupt Address Register is equal to 18, and the 
Syne Flip-flop (IASF) is ON. 


The switch CCINTS combines terms common to the reset logic used with External 
Interrupts. The Syne Flip-flop (IASF) will be ON, IA6F will be OFF, and IA5F will 
be ON. 


The 32 bit of Register IA6F is always OFF during External Interrupts and the 16 
bit (IA5F) is always ON. Hence, these are common terms for Addresses 18 thru 31. 


The 100S switch combines other terms common to four (lh) of the Interrupt flip-flop 
Addresses. The output of the switch says IASF e TAGF e IASF e TANF e TAS. This 
will be true for Interrupt Addresses 16, 17, 18 and 19. 16 and 1? are unused. 


The IOS switch combines terms common to Interrupt Addresses 20, 21, 22 and 23. 
The output of the switch says IASF e TA6F e IASF e TALE e IA3F. 


The I08S switch combines terms common to Interrupt Addresses 2h, 25, 26 and 27. 
The output of the switch says IASF e TAGF e TASF e IAF e TA3F, 


The 1125 switch combines terms common to Interrupt Addresses 28, 29, 30 and 31. 
The output of the switch says IASF e TAGF e IASF e IAF e IA3F, 


The switches INOS thru IN3S define the four (h) possible states of the 1 bit and 
2 bit of the Register. 


Examining the reset gate at CCIO3F, the terms I00s and IN2S are required. These 
can easily be decoded to the following equation: IASF « TAGF e IASF e TANF e 
TA3F ¢ IA2F e IAIF which is equal to the Interrupt Address 18. The reset logic 
for any one of the remaining Interrupts may be decoded similarly. 


Processor Interrupts differ from the External Interrupts in that the flip-flop 


storage of the Processor Interrupt condition is located in the Processor rather 
than in Central Control. 
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The four (l) flip-flops PkKIOIF thru PkKIOLF, hold Interrupt conditions that are not 
directly associated with Program Control. These conditions are the result of 
conditions occurring in the Memory in use by the Processor. 


The remaining flip-flops, PkIOSF thru PkIO8F may hold any ONE of ten (10) Inter- 
rupts occurring during the course of Program Execution. 


The Interrupt Addresses that correspond to the various Interrupts may be separated 
into three (3) groups. ; 


1. The External Interrupt group may contain Addresses between the numbers 
16 and 31. 


2, P2 Interrupts may contain Addresses between the numbers of 32 and KY. 
3. Pl Interrupts may contain Addresses between the numbers of 18 and 63. 
It will be observed that the PkIOSF thru PkIO8F Interrupt Bits are coded to repre- 


sent numbers higher than the number 3. These four bits are a separate Bit Register 
weighted in the Common Binary form. 


The IOSF bit will be the "1" bit; IO6F, the "2" bit; IO7F, the "li" bit; and IO6F, 
the" 6) Bat. 


The Communication Operator Interrupt will turn ON the IO7F bit to represent a value 
of a 32 bit ON and the 16 bit OFF in the Interrupt Address. Combining the four 
bits, IOSF thru IO8F with the 32 bit ON and the 16 bit OFF, results in an Interrupt 
Address of 36. The Address gating of the Syllable Interrupts can be simply deter- 
mined by adding the "weighted" value of the four bits to the two high order bits 

of the Processor Interrupt Address. 


The Pl Syllable Interrupts are added to form the Interrupt Address in the same 
manner. The Pl Interrupt Address has both the 32 and the 16 bits ON. 
INTERRUPT PRIORITY 


PA and PB Interrupt priority is similar. Only the PA priority is considered here. 


In order for PA to SET an Address into the Interrupt Register, it is necessary for 
the term PA to IAR to be true. This term may be true under any one of the following 
conditions: 


1. PA has SET one of its Interrupt bits. 
a..° PAais: P2. 
b. P2 is idle (Registers have been stored). 
c. There is no External Interrupt (higher priority). 


d. Neither of the two high priority Pl Interrupts are true. 


NOTE 


The above conditions encompass all P2 Interrupt priority 
conditions if PA is Pe. 
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2. PA has SET an Interrupt. 
a. PA is Pl. 
b. There is no External Interrupt. 
c. There is no PB Interrupt. 
NOTE 
This gate covers all LOW priority Interrupts. 
3. PA has SET an Interrupt. 
a. PA is Pl. 
b. There are no External Interrupts. 
c. The P2 BUSY Flip-flop is ON. 
NOTE 
This gate covers the time during which a PB Interrupt 
may have occurred, but PB has not completed storage of 
its Registers. 
h. PA has SET an Interrupt. 
a. PA is Pl. 
b. The PA Interrupt is the high priority Memory Parity Error Interrupt. 
5. PA has SET an Interrupt. 
a. PA is Pl. 
b. The PA Interrupt is the high Priority Memory Invalid Address Interrupt. 


External Interrupt priority is simply an arrangement of switches gating other 
switches to SET an Address into the Interrupt Address Register. 


SI9S switch is false if there is an I/O BUSY Interrupt and no Time Interval Inter- 
rupt. The Time Interval Interrupt is the highest priority Interrupt and inhibits 
a false level from any of the other SnnS switches. 


The S315 switch may only be false if there are no higher priority External Inter- 
rupts. It is apparent that only one of the SnnS switches may be false even though 
many Interrupts may be present at the same time. Only the Interrupt of highest 
priority will cause its corresponding switch to be false. 


TES (Inhibit External Interrupt Switch) is used to inhibit setting of the Inter- 
rupt Address Register with an External Interrupt Address if Pl has a Memory Parity 
Error or has requested an Invalid Address from Memory. 
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LOFF prevents the Interrupt at the completion of LOAD from disturbing Pl. 


IASS is used only to limit the number of true gates into the Interrupt Address 
Register Flip-flop at any one time. The eight (8) Set Interrupt Address Bit Switches 
$01S, SO1S thru SOLS, SOs are used to set the Interrupt Address Register according 
to the highest priority Interrupt. 


INTERRUPT ADDRESS REGISTER 


The Interrupt Address Register is a six bit Register used by Processor Pl to obtain 
a Memory Location. The Memory location held in the Interrupt Register will corres- 
pond to the highest priority Interrupt that was ON at the preceding Clock period. 
There is al us delay from the time the Interrupt is SET to the time the Interrupt 
Register may be set. The Address appearing in the Register is transferred to Pl 
when requested by Pl. The Address is used by Pl to obtain a BRANCH into the Master 
Control Program for the purpose of determining the nature of the Interrupt condition. 


Pl becomes aware of an Interrupt by sensing a NOT EQUAL TO ZERO condition in the 
Interrupt Register. If no Interrupts are present, the Register is cleared. When 
Pl finds the Interrupt Register NOT EQUAL TO ZERO, it stores its Registers. 


In order for Pl to transfer the Address from the Interrupt Register, al us level 
(PkIASL) is necessary. This level permits the Sync Flip-flop, IASF, in Central 
Control to turn ON for 1 us. The Interrupt Register is cleared at the Clock time 
IASF is ON. A new Interrupt Address may appear in the Register with the next Clock 
Pulse. 


The 32 bit flip-flop IAG6F will be turned ON any time PA or PB Interrupt occurs. 
However, it will be turned OFF if an External Interrupt occurs, providing a Pl 
Interrupt of higher priority is not present. 


The 16 bit flip-flop IASF will be turned ON for Pl Interrupts, and OFF for P2 
Interrupts. IAS5F will also be turned ON for all External Interrupts providing a 
Pl Interrupt of higher priority is not present. 


The & bit flip-flop IAL! will be turned ON with the PkIO6F of either Processor 
Syllable Interrupt providing a higher priority Interrupt is not present. 


If both Processors had identical Syllable Interrupts, the P2 Interrupt would take 
precedence (determined by PA and PB priority drivers). 


External Interrupts requiring the 8 bit in the Address, turn IALF ON by means of 
the SOLS, providing a Pl Interrupt of higher priority is not present. 


The Addresses of 002) and above, require SOS. IAF will be turned OFF if a 
Processor Syllable Interrupt has its 8 bit OFF; if the Processor Interrupt is 
NOT a Syllable Interrupt; or an External Interrupt requires the 8 bit to be OFF. 


The bit flip-flop, IA3F, is gated in the same way as IAF, except that the hy 
bit of Syllable Interrupts is used. External Interrupts requiring a h bit in 
Interrupt Address turn IA3F ON, and those requiring the h bit OFF turn it OFF. 
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The 2 bit flip-flop, IA3F, carries terms similar to those used with IA3F and IALF, 
plus a few others to make sure the bit is set properly in cases of Non-Syllable 
Interrupts. These should be immediately apparent. 


The 1 bit flip-flop IAF, is similar to the 2 bit. The difference being that the 
1 bit is required for Syllable Interrupt Addresses 33 and 35, or, 9 and 51. 


The 2 bit is required for Syllable Interrupt Addresses 3h and 35, or, 50 and 51. 


The IASS switch clears all bits of the Register when IASF is true. 
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7.6 MEMORY EXCHANGE 


INTRODUCTION 


The Memory Exchange Unit contains all information and control lines to each Memory 
Unit. Some of these lines originate within the Memory Exchange, while some of 
them are amplified and passed on from the Requesting Unit to Memory. In most 
cases, the signal from the Requesting Unit will not have the same mnemonic as the 
signal from the Central Control to Memory Unit. 


Refer to Figure 7.6-1 for a Block Diagram of the Memory Exchange. 


MEMORY INTERCOMMUNICATION LINES 


Central Control to Memory 


C(N)A00S 


C(N)woop 


C(N) Ao1s 
thru 
C(N) Al12s 


C(N)Wo1s 
thru 
C(N)W)8s 


Memory START level. 1 us pulse, initiates to Memory cycle when 
true. 


Memory WRITE level. 1 us pulse. When true, this Signal ANDED 
with AOOS results in a WRITE Memory cycle. When false, this 
signal ANDED with AOOS results in a READ Memory cycle. 

This standard Clock signal is generated in Central Control and 
transmitted to Memory via a standard length twisted-pair cable 
to a Local Clock Driver in Memory. 


Memory ADDRESS information, 12 bits, 1 us pulse. These lines 
when true set one-sided Address information from Central Control 
into the Memory Address Register MAR-1 thru MAR-12. The lines 
are ANDED with AOOS. 


Memory WRITE information, 8 bits, 1 us pulse. These lines when 
true set one-sided Central Control WRITE information into the 
Memory Information Register MIR-1 thru MIR-l8. 


Memory to Central Control 


C(N) ROIS 
thru 
C(N)RU8S 


M(N)MPEF 
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Memory READ information, 8 bits, 5 us pulse during WRITE, 3 us 
pulse during READ. These lines set single ended READ information 
into the I/O "W" Register. 


Memory Parity Error, 2 us. This line, when true at MT, indi- 
cates a READ Parity Error. M(N)MPEF (Memory Module N) is set 
at T3, and checked in Central Control at Th. 
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M(N)MTOF Memory Timing Level 2, 1 us pulse. This line provides the Central 
Control Unit with a Memory Timing indication. (N = O thru 7; MO 
thru M7). 

M(N)MTLF Memory Timing Level 4, 1 us pulse. This line provides the Central 
Control Unit with a Memory Timing indication. (N = 0 thru 7; MO 
thru M7.) 

M(N)MNAL Memory Not Available Level. When true, this level indicates to 


Central Control that the Memory is not available (Local or POWER 
UP). (N = 0 thru 7; MO thru M7.) 
I/O Intercommunication Lines 


The Intercommunication lines from 1/0 through Central Control to Memory are illu- 
strated in Figure 7.6-2. 


The signal lines between I/O and Central Control are as follows: 
DOIF thru DISF "D" Register bits are used to locate the Address area in Memory. 


DI3F thru DISF "D" Register bits are used by Central Control to Address correct 
D13F thru D1SF Memory Module Unit. 


I(N)MANF Memory Access needed. Originating level to Central Control which 
indicates I/O Unit Memory request. (N - 1 thru 4; Il thru Ih.) 
C(K)MAED Memory Address Error. A non-existent Memory Module is Addressed. 
(K = A or Bs DPA or DPB.) 
C(K)MPED Memory Parity Error. A Parity Error existed during Memory Access 
cycle. (K = A or B; DPA or DPB.) 
C(K)MTOD Memory Time 0. Indicates start of Memory cycle and releases of 
Requesting Unit during Memory WRITE operations. (K = A or B; 
DPA or DPB.) 
M(N)MT2F Memory Time 2. A 1 us pulse which indicates READ information is 
in MIR. (N = 0 thru 7; MO thru M7.) 
I(N)MWRD Memory WRITE Driver. A level from 1/0 to Central Control where 
it becomes WOOD to Memory (N = 1 thru ); Il thru I.) 
C(N)RO1S Information READ signals from Central Control to I/O. Initiated 
thru by IO1IF thru Ih8F. (N = 0 thru 7; CO thru C7.) 
R48sS 
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C(N)WO1S Information WRITE signals from Central Control to Memory. 
thru Initiated by WO1F thru W)8F from I/O to Central Control. 
C(N)W)8s (N = O thru 7; CO thru C7. 


In the I/O Control Unit, the "W" Register is the buffer Register for the incoming 
or outgoing information words between the Memory Unit and a peripheral unit. 


Many peripheral units require the information in serial sequence. For example, 
character by character. Therefore, it requires time to LOAD the "W" Register from 
a peripheral unit. 


Once LOADED, the information is shifted to Memory during the character to character 
time of the peripheral unit. A Memory ACCESS requires approximately 6 to 18 LS 
depending on the priority of the request. This time is adequate for the informa- 
tion from the "W" Register to be successfully shifted to Memory before additional 
information pulses from the peripheral unit are received. 


The "D" Register in the I/0 Control Unit contains the Descriptor Word for any 
operation. In this Register, the control portion of the I/O Descriptor remains 
during the peripheral cycle. 


The Memory Module designation is found in D13, 14 and 15 position in this Register. 
This is gated to Central Control where it is used to select the crosspoint flip- 
flop. The "D" Register positions, Dl thru D12, store the Base Address location 
within a Memory Module area. As each word is written into Memory, Dl thru Dl2 is 
counted by one to Address the next word location in Memory. 


Processor Intercommunication Lines 


The Communication Lines and Processor Signal Channels are illustrated in Figure 
7.6-3. 

Since the source of information in the Processor is quite involved, an understand- 
ing of the Processor flow is necessary to ascertain the communication necessary 
between the Processor and Memory through Central Control. 


A Memory request is started in the Processor by the setting of the "E" Register to 
a significant digit. This Register has three functions: 


1. To initiate a Memory Cycle. 

2. To select the proper Processor Information Register. 

3. To select the proper Processor Address Register. 
The "E" Register is a Mod 16 Register which is set directly by the Program Operators 
being processed. The Address and Information Register designation is determined 


by the Program Syllable itself which will set the "E" Register as one of its 
functions. 


Printed in U.S.A. 


7.6-6 


Basically, the "E"” Register is divided into the following four functions: 


1. The "1" bit controls Processor selection of information Registers, 
"a" or "B" | Tf the "1" bit is OFF, "A" Register is accessed; if 
ON, "B" Register is accessed. 


2. The "2" pit, if ON, and the "\" bit if OFF, use the "S" Register 
for Addressing a Memory cell. 


3. The ")" bit, if ON, uses the "M" Register for Addressing a Memory 
cell. 


). Any number less than "8" in the "E" Register calls for a READ 
Information from Memory to Processor. Any number greater than 
"8" calls for a WRITE Operation from Processor to Memory. 


5. A setting of 16 indicates a Memory Fetch cycle (which can be exe- 
cuted separately) to LOAD the "P" Register with information 
Addressed by the "C" Register. 


By following the simplified gating in Figure 7.6-3, a better understanding of 
the purpose of the "E" Register can be ascertained. 


Once the "E" Register gates the proper Registers, the information and control 
lines leave the Processor where they signal Central Control to initiate a Memory 
cycle. 
The signal lines between the Processor and Central Control are as follows: 
DO1S thru D48S READ information lines between Central Control and Processor. 
MOIS thru M12S ADDRESS lines between Processor and Central Control. These 
lines become AO1S thru Al12S between Central Control and 
Memory. 


M13D thru M15D Module selection lines between Processor and Central Control. 


C(N)MT2S Memory time 2. From Memory through Central Control to indicate 
Memory READ cycle is complete. In Processor, this becomes 
MRAF or MROF. 

C(N)MTOD Memory time 0. From Central Control to indicate Memory ACCESS 


started, and Memory WRITE Information obtained. In Processor, 
this level becomes MWOF. 


CROSSPOINT LOGIC 

For a detailed illustration of Crosspoint Logic refer to Figure 7.6-. 

This is the Memory Request Control section of Central Control. There are a max- 
imum of eight (8) Memory Modules within a system and a maximum of six (6) Request- 


ing Units in a system. The Memory Request priority system has previously been 
discussed (APAS, APBS and ARnS). 
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The Crosspoint Logic is a 6 x 8 switching Matrix. With the 8 Memory Modules num- 
bered across the top from O to 7, and the 6 Requesting Units listed vertically 
along the side of the Matrix, there are 8 possible combinations of Memory Module 
and Requesting Unit connections. PA may request access to any one of the 8 Memory 
Modules, PB may also request access to any one of the 8 Memories, and so on. 


It is important that only one Requesting Unit at a time gain access to a Memory. 
There are 8 interlock flip-flops corresponding to the ),8 different connections 

that may be made. The flip-flop MOPAXF will be turned ON if PA requests, and is 
granted access to Memory Module zero. The flip-flop M3I4XF will be turned ON if 
I/O-, requests, and is granted access to Memory Module 3, and so on. 


When one of the Crosspoint flip-flops is turned ON, a number of significant things 
happen. Sixty (60) Address and Information lines from the Requesting Unit are 
gated into the Memory Module designated by the Crosspoint flip-flop. The setting 
of all other Crosspoint flip-flops associated with the particular Memory are 
inhibited. Forty-eight (8) Information lines from the Memory Module are gated to 
the Requesting Unit. A Memory cycle begins within the Memory. The Memory cycle 
takes approximately 6 us. However, the Requesting Unit may be released from Memory 
Control before 6 us has elapsed. 


The idle state of a Memory Module is considered to be Memory Time 0. The Memory 
Clock counts from 0 to 1 when it is started. The counts continue 2, 3, h, 5, and 
then 0, which is the idle state again. Memory Times 0, 2, and 5 are made avail- 
able for various control purposes. Memory Times O and 2 are available to the 
Requesting Units. 


In order for PA to be connected to MEM-O (Memory Module Zero), the Crosspoint flip- 
flop MOPAXF must be turned ON. PA Addresses a Memory Module by means of the three 
(3) high order bits 13, 1, and 15 of the Address Register in use. MOPAXF then 

has as part of its gating the 3 bits PA13, PAl) and PA15 equal to zero. APAS will 
be true providing PB is P2 and has not been inhibited by requesting the same Memory. 


MOIORS will be true if there is no I/O request for MEM-O. Any Memory request for 
MEM-O by an I/O will inhibit either of the Processor requests for MEM-O. MOXFOS 
will be true any time the Memory is idle. The Memory is BUSY any time that one of 
the 6 Crosspoint flip-flops are ON. PAMAIL (Memory Access Inhibit Level) will be 
true unless one of the first 512 Memory locations (0000 thru 0511) in MEM-0 is to 


be Addressed while the Processor is in the NORMAL state. The first 512 Memory 
locations are reserved for essential parts of the Master Control Program. 


The following conditions must exist for MOPAXF to be turned ON: 
1. PA requests MO. 
2. PB as P2 does not inhibit the request. 


3. There is no I/O request present. 
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h. The Memory is idle and available. 


5. PA is in CONTROL state or not prepared to Address 0000 thru 0511 if 
in NORMAL state. 


The gating for MOPBXF and all Memory and Processor combinations is similar to the 
gating of MOPAXF. 


The Crosspoint gating for the I/O Memory combinations is the same as that described 
for the PA MEM-O connection. The following conditions must be true for I/0-1 to 
gain access to MEM-O: 


1. The high order Memory Address bits 13, 1) and 15 of I/0-1 must be 
equal to zero. 


2. I/0-1 must indicate its request by turning ON its Request flip-flop 
I1MANF (Memory Access Needed Flip-flop). 


3. The "Admit" term ARIS must be true (no priority conflict etc.). 
h. The Memory must be idle and available. 


Inspection of any one of the other I/O Memory Crosspoint flip-flop gates will point 
out the similarity of the terms. All of the Crosspoint flip-flops are reset at 
Memory Time h. 


It will be observed that there is no Memory Access Inhibit term used in the I/0 
Memory Grosspoint gates. The I/O must use locations within the first 512 locations 
of the MEM-O to WRITE Descriptors as well as Writing into these locations at other 
times. However, the I/O may not Address these locations in the case of Memory 
"fold-over". For example, Addressing consecutive locations above 32,767 during a 
Memory operation. This is a situation handled by the T/o. 


MOXFOS is true throughout the complete Memory cycle from O Time through ) Time. 
Any MEM-O Crosspoint flip-flop can hold the switch true. MOXFOS will be false 
throughout the Memory cycle, then true at all other times unless the Memory is 
not available. 


MOMTLS will be true at Memory Time ) unless the Memory is not available. MOMT)S 
is used to clear the Crosspoint flip-flops. 


MOIORS is used to inhibit the setting of Processor Crosspoint flip-flops if any 
I/O request for MEM-O exists at the time of the Processor request. 


COAOOS provides a starting level to Memory. This switch will be true at Memory 
Time 0 only. This time is during the 1 us between the setting of a Crosspoint 
flip-flop and the setting of MOMCYF (MEM-O Memory Cycle Flip-flop). 


The Driver COWOOD provides Memory with a WRITE or NOT WRITE level. The WRITE or 
NOT WRITE level from the Requesting Unit furnishes the input to the Driver. 
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COAOIS thru COA12S are Memory Address switches driven by the Address lines from 
the Requesting Unit. The appropriate Crosspoint flip-flop gates these lines by 
means of a switch. If PA is granted Memory Access, the lower order Address bits 
Ol thru 12 will be gated to the Memory through these switches. 


COWO1S thru COW8S are Memory WRITE Information switches driven by the 8 Informa- 
tion lines from the Requesting Unit. The appropriate Crosspoint flip-flop gates 
these lines by means of two (2) Drivers. 


The Crosspoint Logic for MEM-1 thru MEM-7 is similar to that described for MEM-O. 


The Memory READ Exchange requires the same Crosspoint flip-flop gating as does the 
Memory WRITE Exchange. The information from Memory is gated through the CO1S or 
ROIS switches, depending upon the type of Requesting Unit. CADOI1S thru CAD8S are 
the Memory READ Information switches for information transfer to PA. Memory 
Information from any of the eight Memory Modules is gated through these switches 
when the appropriate Crosspoint flip-flop is ON. 


Memory Times O and 2 are supplied to the Requesting Unit by the Driver MTOD and 
the switch MT25. These levels are required for WRITE and READ timing. Parity 
Error Information is gated through Central Control to the Requesting Unit during 
Memory READ only. This information may be sampled at Memory Time }. 


The MAED Drivers are used to detect non-available Memory Modules. PA, for example, 
may determine the available Memory size by Addressing each of the Memory Modules. 
Modules not available will permit CAMAED to be true when Addressed. If Memory 3 


7 + IMN Rant h trA + WG Der AAAMA ante OMT 
is not available, MIMNAL will be connccted to an open line. By Addressing MEM-3, 


PA will cause CAMAED to be true. If MEM-3 is available, M3MNAL will be grounded 
(false) within the Memory Module. 


MEMORY REQUEST CONFLICT LEVELS 

The Memory Module Address Conflicts are determined by comparison. 

There are six (6) possible combinations of Memory Module Address Conflicts as illu- 
strated in the Primary Logic of Figure 7.6-5. These are between I/0-1 and I/0-2; 
I/0O-1 and I/0-3; I/0-1 and I/0-h; I/0-2 and 1/0-3; I/0-2 and I/0-; and I/0-3 and 
I/o-l. 

The Conflicts are detected by C125, C135, C1\S, C235, C24S and C3lS respectively. 
The gating to C12S compares three (3) high order Memory Module Address bits D13, 
D1l4y and D15 of I/O-1 and I/0-2. If any bit in the I/0-l Address is different than 
the corresponding bit of the I/0-2 Address, C12S will be false, indicating NO Con- 
flict. If the Addresses are identical, there will be no true gate at the input 

to C1l2S. Hence, C12S will be true. , 


The five (5) other CnnS switches operate in the same manner. 
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ADMIT I/O REQUEST LOGIC 

Refer to Figure 7.6-5 for Memory Request Conflict Levels. 

The ARnS switches provide ADMIT levels (normally true) for the Crosspoint flip- 
flop gates. ARIS (Admit I/0-1 Request Switch) will permit Memory Access by 
I/O-1 if ARIS is true, and an I/O-1 request exists. AR1S will be false if any 
one of its 3 input OR gates is true. There are three (3) ways in which a Memory 
request by I/0-1 may be inhibited. Note that only OTHER I/O Control Units may 
inhibit I/0-1. Processors may not inhibit a Memory request of an I/O Unit. It 
should be apparent that the Memory requests considered here are simultaneous 
requests for the same Memory Module. 


Any one of the following ARIS input conditions can inhibit an I/0-1 Memory Module 
request: 


1. I/0-2 is requesting. 
a. There is a Memory Module Address Conflict. 
b. I1/0-2 has priority over I/O-1. 

2. I/0-3 is requesting. 
a. There is a Memory Module Address Conflict. 
b. I/0-3 has priority over I/0-1. 

3. I/0- is requesting. 
a. There is a Memory Module Conflict. 
b. I/0-l has priority over I/0-1. 


The gating to AR2S, AR3S and ARS is similar. 


ADMIT PROCESSOR REQUEST LOGIC (APAS & APBS) 


The terms APAS and APBS are used in the Memory Crosspoint Control section. For 
example, in the gating to the Crosspoint flip-flops. 


APAS SAYS: admit Processor A Memory request unless Processor B is requesting the 
same Memory Module and Processor A is Processor 1. 


APBS is identical to APAS except that Processor B as Processor 1 is considered. 
The gating to APAS is a complete comparison of PA and PB Memory Module Addresses 
and the term PAIL (PA is Pl). 


If PA and PB Memory Module Addresses are identical and PA is Pl, APAS will be 
false. APAS will then inhibit the setting of the Crosspoint flip-flop that the 
request would normally set. 
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The reason the APAS and APBS terms are required is as follows: It is necessary 
that Processor 2 has Memory Module priority over Processor 1 under certain cir- 
cumstances. This is immediately following the Initiate P2 operation. In order 
for P2 to begin any processing, it must first be started. It is started by the 
controlling Processor (Pl). 


In order for Pl to start P2, Pl stores an Address in cell 0008 of MEM-O and then 
executes an initiate operator. The information in cell 0008 is the Address that 
P2 will use to locate the top of the stack to begin its program. The Initiate 
operator from Pl causes P2 to request MEM-O. 


If P2 is temporarily inhibited from gaining access to MEM-O by I/O requests in 
progress, Pl may execute an Initiate I/O operator. 


Now, if P2 does not have Memory priority over Pl, Pl will store another Address in 
cell 0008. If this were to happen, the word in cell 0008 which was intended for 
P2 would be destroyed by the storage of a new word intended for an I/O. Hence, by 
the time P2 finally was allowed access to cell 0008, the Address received by P2 
would be incorrect. 


MEMORY WRITE EXCHANGE 


The Memory WRITE Exchange contains the necessary switches, drivers and gating for 
routing information from Requesting Units to the Memory Modules for the purpose of 
WRITING information in a particular Memory Module. Refer to Figure 7.6-6. 


The primary control for the correct routing is the Crosspoint flip-flops. Each 
Crosspoint flip-flop will gate a double driver in the WRITE Exchange which will 
gate 8 Information lines from its associated Requesting Unit to 48 Information 
switches. Forty-eight Information switches are associated with each Memory Module 
and, as before, these switches drive 8 lines of information to the desired Memory 
Module. These switches are COWO1S thru COW),8S for MEM-O, C1WO1S thru CiWh8S for 
MEM-1, and so on. Each information switch has a six-legged OR gate input which 
will be corresponding bit information from the 6 Requesting Units. 


MEMORY READ EXCHANGE 
Figure 7.6-7 is a logical illustration of the READ EXCHANGE. 


The Memory READ Exchange is a means of sending information from any Memory Module 
to any Requesting Unit. The Crosspoint flip-flops are the primary control for 
gating the information from the Memory Module to the Requesting Unit. Each Cross- 
point flip-flop will gate a double driver in the READ Exchange which in turn will 
gate 1,8 Information switches. The Information switches to PA are labeled CnDO1S 
thru CnbDlj8S. The switches to the I/O Control Units are labeled CnRO1S thru CnR)8S. 
Each READ Information switch has an eight-legged OR gate input which contains the 
corresponding bit information from 8 Memory Modules. 
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ADDRESS SWITCHING 


Figure 7.6-8 illustrates the Address switching section which provides for routing of 
the actual cell location desired to a particular Memory Module. The low order lz 
bits (01 thru 12) of the Addressing Register in the Requesting Unit are gated to 

the desired Memory Module. The primary control is the Crosspoint flip-flop which 
drives a switch whose output gates 12 Address lines to 12 Address Switches CnAO1S 
thru CnAl2S. The Address switches are driven by a six-legged OR gate. Each leg 

of this gate contains a corresponding Address bit from 6 Requesting Units. 
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FIGURE 7.6-6 
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7.7 INPUT/OUTPUT EXCHANGE 


INTRODUCTION 


JAN Wap Pau 3) Ce Bee EE ee ee = 


The Input/Output (1/0) Exchange section of ntral Control permits communication 
between any one of the four (l) I/O Units a any one of the thirty (30) peripheral 
units. This section is comprised of a repetitious diode matrix. The Output Drivers 
are driven directly by the I/O Registers Decoding Matrix. 


Unit BUSY and Conflict Detection is established before the I/O Control Unit is per- 
mitted to designate access to the Peripheral Units. 


A simplified layout of the I/O Exchange is illustrated in Figure 7.7-1l. 


The I/O Exchange Unit provides two distinct channels for each unit which are re- 
ferred to as follows: 


1. Input Channels - For information from Peripheral Unit to Memory. 
2. Output Channels- For information from Memory to a Peripheral Unit. 
NOTE 
In this section, the word TAPE will refer to Magnetic 
Tape Units. Paper Tape Units will carry the words 
PAPER TAPE. 
I/O PRIORITY DETERMINATION 
There are three (3) levels of I/O priority considered in this section. The levels 
of priority are dictated by the information transfer rates of the Peripheral Units 
under control of the individual I/O Control Units. Figure 7.7-2 along with the 
following text will explain this determination. 
Listed below are the three (3) priority levels. 
1. I/O Control Units designating Tape Transport Units. 
2. 1/0 Control Units designating Drum Units. 
3. I/O Control Units designating any other Peripheral Units. 
In cases of simultaneous Memory requests by the I/O Control Unit(s) designating 
similar types of Peripheral Units, the lower number designation of the I/0 will be 
granted access. For example: 
If I/0-1 and I/0-3 make simultaneous requests for MEM-1, and both 1/0 Control 
Units are controlling Tapes, I/0-1 will be admitted and I/0-3 will be inhibited. 


The I/O Peripheral Unit designation bits Dll thru DS and D16 are used in the 
determination of the priority levels. 
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There are twelve (12) priority levels developed by comparison of the 3 BASIC priority 
levels. Six (6) of the 12 are merely inversions. For example: 


The P21S switch indicates the priority of I/O-2 is not greater than I/O-1. 
P21S indicates the priority of I/0-2 is greater than I/0-l. However, the 
actual priority is determined by the gates at the input of P21s only. 


There are eight (8) Tape and Drum levels developed for use in the priority deter- 
mination. These are TITS, ¢ Peles ee Polos oe sail sand 


To analyze the priority determination between I/0-1 and I/0-2, it may be more readily 
discerned by cousidering the priority of I/0-1 over I/0-2. 


P21S (priority of switch 2 is greater than switch 1) will be true if the gate to 
POLS is true. Therefore, the priority of I/0-2 will be greater than the priority 
T/O-1 if I/0-2 is designated and one of the following conditions exist: 


1. i/6-2 is controlling Tape and I/O0-1 is NOT controlling Tape. 


a. 11TS is the term used for I/0-1 is NOT controlling Tape. 
2. I/0-2 is controlling Drum 1 and I/0-1 is NOT controlling a Tape or a Drum. 
a. I1DS is the term used for I/0-1 is NOT controlling a Tape or a Drun. 
3. I/0-2 is controlling Drum 2 and I/0-1 is NOT controlling a Tape or a Drun. 


From the preceding three conditions, several details should be observed. All of 
the basic three levels of priority mentioned initially should be satisfied. 


1. If both I/O Control Units are controlling Tape, I/0-1 will be granted 
Memory access priority because the TITS and TIDS switches will be false, 
thus, P21S will be false. If P215 is false, its input is true. Then 
Pols is true, indicating that the priority of I/0-1 is greater than the 
priority of I/0-2. 


2. If I/0-2 is controlling Tape and I/0-1 is controlling a Drum, then P215S 
will be true to indicate I/0-2 has priority. P21S will be true because 
T2Dy1D and TITS terms are true. 


3. If I/O-1 is controlling a Drum and I/0-2 is also controlling a Drum, then 
P21S will be true because there is no true gate into P2ls. 


Note that the gates to P215, P31S, P325, Pos and Ph3S are all similar. Therefore, 
the priority determination is made on the same basis for all of these switches. 
However, the priority determination between I/O-1 and I/O- is different. The 
reason the logic is different in this case is to provide more balanced loading of 
the Drivers DL1D thru DhSD. 


To understand the logic here, it is preferable to consider the priority of T/O-1 
over I1/0-l| rather than the priority of I/0-h over I1/0-1. 


PLUS (priority of switch 1 is greater than switch ) will be true if the gate to 
Plho is true. Therefore, the priority of I/O-1 will be greater than the priority 
of I/0-) if I/O-1 is designated and one of the following conditions exist. 
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1. I/0-1 is controlling a Tape Unit. 
2, I/0-1 is controlling a Drum 1 and I/0-h is NOT controlling Tape. 
3. I/0-1 is controlling Drum 2 and I/0-) is NOT controlling Tape. 


The gate to PILS will also be true if I/O-l| is NOT controlling a Tape Unit or a 
Drum (I1)D3). This term allows I/O0-1l priority in cases where both I/0 Control 
Units are controlling Peripheral Units other than Tapes and Drums. 


To review the complete Admit I/O gating: The purpose of the ARnS switches is to 
furnish Inhibit levels for the Crosspoint flip-flops associated with the I/O Memory 
Requests. The ARnS levels are ONLY required when there are similtaneous Memory 
Requests of the same Memory. The levels would be unnecessary if the requesting 
Memory Units of the I/O Control Units were requesting different Memory Units. 


In cases of simaltaneous requests for the same Memory, it is then necessary to 
determine which I/O Requesting Unit needs to be admitted. The need is determined 
by comparing the relative weights of the Peripheral Unit designations held by the 
I/O Control Units. The higher priority is assigned to ONE of the Requesting Units 
and this unit is permitted Memory access. 


It may be noted that all four I/0 Control Units and both Processors may request 
access to the same Memory at the same time. As will be seen later, the Processor 
requests are inhibited directly by any I/O request. Therefore, Processor requests 
are of the lowest priority. The four I/O requests are then assigned priority ac- 
cording to the peripheral unit designations. There should never be a situation, 

in the case of I/0 requests, where more than TWO I/O Control Units controlling 

Tape are requesting the same Memory Unit. The scheduling route (a part of the 
Master Control Program) will prevent this situation from happening. If more than 
two I/O Control Units are using the same Memory, there is insufficient time between 
Tape words to execute a Memory cycle. 


I/O EXCHANGE INFORMATION & CONTROL LINE LAYOUT 


The I/O Exchange is laid out into two distinct sections. One section contains the 
transfer hardware for Magnetic Tape Control and Information Lines, while the 
second section contains the hardware for Non-Magnetic Tape Control and Information 
Lines. 


In the I/O Control Unit there are three Registers which buffer the Information and 
Control Lines from Memory. The output from these lines have each bit gated to, and 
in some cases, through the I/O Exchange Unit. 


Under these conditions, the I/O Control Unit can access through I/O Exchange the 
maximum of: 


TG: Sistateh ace acct Tape Transport Units 
Ons Wee eens Disk Files 
Oo SeMiveca eastern Card Readers 
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Le Anennep sites ». Card Punch 
Oo eeeeeeeess Drums 
de thoes wees . Keyboard 
% 2 ...02-.... Paper Tape Readers 
% 2 .aeeees.s» Paper Tape Punches 
eevee weeds Printers 
1 .......... Supervisory Printer 


* Paper Tape is limited to 2 Readers and 1 Punch or, 1 Reader and 2 Punches. 
The Tape section is repetitious logic repeated 16 times. The Non-Tape section is 
composed of individual gating which is designed to satisfy only the Peripheral Unit 
designated. For this reason, the Tape Units can be interchanged in the Display 
and Distribution Panel. However, the Non-Tape Units can be interchanged where 
provision is made in I/0 Exchange to handle two wits. A Printer and a Drum cannot 
be interchanged, but Printer 1 and Printer 2 can be interchanged. 
The various lines are grouped as follows: 
1. Unit Designation (13 lines) from 1/0 Control Units to Central Control only. 
2. Output Information and Control from an I/0. 
a. Tape Information (7 lines). 
b. Non-Tape Information (7 lines). 
c. Control, Tape and Non-Tape (7 lines). 
3. Input Information and Control to an I/O. 
a. Tape Information (7 lines). 
b. Non-Tape Information (7 lines). 
c. Tape Control (7 lines). 
d. Non-Tape Control (7 lines). 
Tape and Non-Tape Information Lines are separate and operate into and out of dif- 
ferent Character Registers. Tape Output Information comes from the WB Register in 
the I/O and Non-Tape Output Information comes from the OB Register. Tape Informa- 
tion enters the IR Register in the I/O and Non-Tape Information enters the IB 
Register. 
UNIT DESIGNATE DECODER 
The primary control for routing or gating the flow of Information and Control Lines 


between the Peripheral Unit and an I/O, is the Unit Designate Decoder Drivers. 
There are four groups of drivers, one for each I/O. They are similar, except the 
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gating to these drivers comes from different I/O Control Units as illustrated in 
Figure 7.7-3. 


Each I/O sends 13 lines to the Designate Decoder. Ten of these lines are the 0 
and 1 side of DIF thru DuSF. One line is the 1 side of DI6F, and the two remain- 
ing lines are from Zl6D and ZOD. 


One driver exists for each Peripheral Unit in each of the four groups. In general 
form they are IkUnnD. The k is the I/O number and nn is the Peripheral Unit desig- 
nation number. 


The Input gating to these drivers is basically the designation bits and the Desig- 
nate Control Flip-flop D16. 


If a Unit Designation Conflict does not exist, an AUNS term will be true and return 
to the I/O to permit the D16F to be set. As soon as DI6F is set, it will permit 
one of the Unit Designate Drivers in the Central Control to be true. This will 
connect the desired Peripheral Unit and I/O together. When a Unit Designate Driver 
goes true, it will gate the necessary Information and Control L 5 between 
and Peripheral Unit. 


44, T/T 
UNG L/U 


Some of the Peripheral Units communicate in only one direction with information. 
For example; the Card Punch or Paper Tape Punch would only RECEIVE Information from 
the I/O: the Card Reader or Paper Tape Reader would only SEND Information to the 
Ifo. 


The D2)F in the I/O indicates in which direction this information will flow. For 

a READ or an Input operation, D2l\F would be ON and a WRITE or Output operation D2),F 
would be OFF, The Unit Designation of these "single direction" units could then 
be used for another "single direction" unit if the D2) bit was ANDED in these Unit 
Designate Drivers and thus permit more Unit Designates. This is precisely what is 
done for the Card Reader, Card Punch, Paper Tape Reader and Paper Tape Punch. 


The Card Reader and the Card Punch have the same Unit Designation (U10) except the 
D2 is ON during the READ and OFF for the WRITE. 


To indicate this WRITE OR NOT WRITE status, two drivers in the 1/0 Zl6D and ZU6D 
are sent directly to the Central Control in place of D2lF and D16F. 


D2LF D16F 


D2uF D1L6F 


ZL6D 
ZU6D 


The Unit Designate Driver in Central Control for Card Reader is U10D-In and has the 
ZOD Driver on its Input, while the Unit Designate Driver in Central Control for 
Card Punch is Uh2D-In and has the Z6D term on its Input. 


INPUT CONTROL INVERTERS 


These Inverters are used to invert some of the signal lines to obtain the necessary 
polarity for operation. 
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OUTPUT FROM 1/0 


The Drivers or Switches which transmit information or control to Peripheral Units 
are driven by four-legged OR gates. tach leg on an OR gate has the corresponding 
signals from the four I/O Control Units and their associated Unit Designate Drivers. 


TAPE INFORMATION OUTPUT 


Figure 7.7-l illustrates the manner in which Tape Information comes from a seven (7) 
bit Character Register in the I/O, WBIF thru WBPF. Seven (7) switches associated 
with each Tape Unit transmit the Information to the Unit. 
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NON-TAPE INFORMATION OUTPUT 
Figure 7.7-5 illustrates that all Non-Tape information comes from a seven CT), Gat 
Character Register in the 1/0, OBIF thru OBBF and OBRD. All seven bits from OB 
Register do not go to every Peripheral Unit. The Peripheral Unit and its required 
information are listed below: 

1. Printer - OB1F thru OBBF and OBPD (7 lines). 

2. Inquiry - OB1F thru OBBF and OBPD (7 lines). 


3. SPO/KD - OBIF thru OBBF (6 lines) 


I/G UNITS | I/O EXCHANGE |peRIPHERAL UNITS 
I/g-o1 '! I 
OWBL 
OBPD ILQBBE DWAL DRUM 
‘ ILU04D ) 77ETa e. \ OW8L 04 
Dwat 
B-o03} | 
17-04 | / pwel 
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i] 
. 
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lh. Drum - OBIF thru OBBF (6 lines). 
5. Punch - OBIF (1 line). 


6. Paper Tape - PBCL, PO2L thru POBL, and POPL (7 lines). 


OUTPUT CONTROL LINES 


Figure 7.7-6 illustrates the seven (7) Output Control Lines originating in the 1/0 
Channel. They are time shared with all Peripheral Units. 


All 7 lines are not needed by all Peripheral Units. 


The control functions for various types of peripheral units are ORed together in 
the I/O and feed common Drivers. These Drivers are 021D thru 027D. 


The Driver Outputs are sent to the 1/0 Exchange where each line is ANDed with the 
appropriate Unit Designate Drivers. 


Only those types of units requiring a particular control function will be ANDed 
with a particular control line. 


The Output of the AND gate is then ORed with three other AND gates from three re- 
maining I/O Control Units, and then drives a switch or Driver to the Peripheral 
Units. 


The following chart gives the Output Driver and the control function it carries. 


TAPE AND NON-TAPE OUTPUT CONTROL 


CARD CARD PAPER 
TAPE READ PUNCH DRUM SP/KB TAPE PRINTER INQUIRY 
O21D TCP SccL SWRL ODRL PUCP PLCL 
022D FDL CBIL DCL-1 TOPL PBNL PITL 
023D BDL CBHL DCL-2 EPRL 
O2UD TWL SPOL DCL- 3 ISYL 
025D TRWL PUCP DCL-h RINL 
026D TRL PASL DCL-5 SPOL WIRL 
027D TWRP DBSL ILRL 


INPUT TO AN I/O 


The Drivers or Compressors which transmit information or control to an I/O are 
driven by OR gates whose inputs vary in number according to the signals from the 
Peripheral Units. The quantity of packages driving to any one I/O must be dupli- 
cated for each I/O on the system. 
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TAPE INFORMATION INPUT 


Figure 7.7-7 illustrates that seven Information lines leave each MTU and each line 
drives four two-legged AND gates. 
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Each AND gate will feed one of four I/O Control Units. The other leg of the AND 
gate is driven by the Unit Designate Driver for the particular I/O communicating 
with that MTU. 


All sixteen AND gates with the same information bit from all MTUs designated by the 
same I/O Channel are then ORed together and drive a Compressor package. 


The purpose of the Compressors is to reduce the width of the Information pulses 
from the MTU from approximately 2.3 to 0.5 us. 


One Compressor package drives its corresponding flip-flop in the IR Register. 


NON-TAPE INFORMATION INPUT 


Figure 7.7-8 illustrates six Non-Tape Units capable of sending information into 
the I/O. These Non-Tape Units and Designations are: 


DRUM Oo INQUIRY 16 
DRUM 08 PAPER TAPE 18 
CARD READER 10 PAPER TAPE 20 
CARD READER 1) SP/KB 30 


Each of these Units sends six or seven lines of Information and each line drives 
four two-legged AND gates, similar to Tape Information Input. 


The AND gates containing the same Information bit from the different units and 
same I/O Designation are then ORed together and drive a Driver Package. 


This Driver drives its corresponding flip-flop in the IB Register in the 1/0. 


TAPE INPUT CONTROL LINES 


Figure 7.7-9 illustrates seven Control lines from each MTU. These lines are con- 
nected through the I/O Exchange to the Designating I/O Channel. 


The Control lines are first put through switches in the I/O Exchange for inversion 
purposes. Each line is then ANDed with an I/O Unit Designate Driver. The AND 
gate then is fed into a sixteen-legged OR gate (the remaining 15 legs are the same 
Control function from the remaining MTUs and their Unit Designate Driver). 


The OR gate drives a Driver Package whose Output goes to one I/O. 
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NON-TAPE INPUT CONTROL LINES 


Figure 7.7-10 illustrates the eight lines which are needed to carry 
all the Control functions from the Non-Tape Peripheral Units to any 
of the I/O Control Units. 


These lines are shared as to the type of Control function for the 
different types of Peripheral Units. All eight lines are not needed 
by all of these Non-Tape Peripheral Units. 


Some of the Control lines from the Peripheral Units must be inverted; 
therefore, they are first put through a switch. Each line is then 
ANDed with an I/O Unit Designate Driver. 


The AND's are then assembled into groups, ORed together, and put 
through a driver. 


The chart below gives the Input Driver name and the Control function 
it carries. 


/ NON-TAPE INPUT CONTROL 
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7.8 MISCELLANEOUS LOGIC AND HARDWARE 


DISPLAY PANEL 


The Central Control Maintenance Panel which is located at the top of the "A" Rack 
in the Display & Distribution Cabinet, contains all the necessary switches and 
indicators for the Central Control Unit. 


All flip-flops in the Central Control have a neon indicator on the Display Panel. 
These indicators are the familar Switch Light Driver Assembly, and are considered 
in two groups; the Crosspoint Flip-flops and the Control Flip-flops. 


The Crosspoint group has 56 indicators; 8 for the Memory Cycle Flip-flops, and 
the remaining 8 for the Crosspoint Flip-flops. 


The Control group contains 37 indicators which are; 2 Clock Flip-flops; | ADnFs, 
14 Interrupt Flip-flops, 7 Interrupts Address and Syne Flip-flops, 6 Real Time 
Flip-flops, and ) Miscellaneous Control Flip-flops. 

The CLEAR or RESET buttons are as follows: 


1. MASTER CLEAR - Clear all flip-flops in the system. 


2.  CROSSPOINT - Clears the 56 flip-flops mentioned above. 
3. CONTROL - Clears the 37 flip-flops mentioned above. 
h. BIT RESET - In conjunction with any particular set button on the 


Central Control Display Panel, that associated flip-flop 
will be reset to "0", 


POWER OFF BUTTON 


A Power OFF button will cycle the entire system Power Down except convenience 
outlets. Three such buttons are located on the system; one on the Operators 
Console, one on the Power Supply Meter Panel, and the third is located on the 
Central Control Display Panel. 


DC LOCKOUT SWITCH 


When placed in the LOCKOUT position, this switch will pick K19 and tur OFF the 
+20V Supply. Turning OFF +20V forces the Series Regulators in all cabinets to 
turn OFF (-).5V, -1.2V and -12V). The DC ON light will also go OFF if LOCKOUT 
or POWER OFF are activated. 


PALL/PB1IL SWITCH 


The Toggle Switch PALL/PB1L will select) whether Processor A or Processor B is 
designated Pl. 
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LOAD BUTTON 

When depressed, the LOAD button will cause a Card Read or Drum Read depending on 
the LOAD Select Switch on the Console, and cause the system to START. 

HALT BUTTON 


When depressed, the HALT button on the Console or D & D will HALT Processor 1 and 
Processor 2 after completion of the Syllables being executed. 


The HIBL level will go false when the HALT button is depressed and cause a false 
level, HIMD, to the Processors. Also, an incandescent Driver HIND, will send a 
true level to the HALT light on the Console. 


DOUBLE-NORMAL-SINGLE SWITCH 

A three position toggle switch, Double-Normal-Single, selects the Mode of Operation 
for the Clock. Regardless of the Mode of Operation for the Clock, the CLOCK button 
must be depressed to start the Clock. In SINGLE position, only one pulse will be 
emitted for every depression of the CLOCK button. When in DOUBLE position, two 
pulses will be emitted to the system for every depression of the CLOCK button. In 
NORMAL position, the depressio of the CLOCK button will provide a continuous string 
of pulses to the system. 

INHIBIT CCIO3F 

The toggle switch marked INHIBIT CCIO3F inhibits a Real Time Interrupt when in the 
UP position. 

CONTROL STATE 

The Control Indicators are ON when that corresponding Processor is in the Control 
State (only Pl can be in the Control State). 

NORMAL STATE 

The Normal Indicators are ON when that corresponding Processor is in the Normal 
State. (Both Processors may be in the Normal State.) 

HALT INDICATOR 

The HALT Indicator will be ON as soon as the HALT button is depressed and will stay 
ON until the system is cleared or Power is OFF. 

CABLE INTERLOCKS 

Included in one of the cables from each of the eight (8) Memory Units, each of the 


I/O Control Units, and two of the Peripheral Units (Drum Units), is a line that is 
grounded in the particular unit. 
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If the Unit is connected to Central Control, then Central Control is aware of the 
presence of the Unit by the ground (false) level. If the Unit is not present, or 
caused to be made not present, the ground will not be on the line. The line will 
instead be open. An R1A diode stick is connected to the input of each Cable Inter- 
lock Switch. With the Interlock line open, the switch will be turned ON to present 


a false level to the Central Control logic. If the line is grounded, the switch 
will be true to indicate the presence of the particular Unit. 


A System NOT READY Incandescent Driver is used to indicate a PRESENT BUT NOT AVAILABLE 
status of any of the Interlocked Units and the SPO and Keyboard. The Incandescent 
Indicator will not indicate a NOT READY condition for units that are not present in 
the system. 


REAL TIME CLOCK 


The Real Time Clock is a standard six bit binary counter which counts once per 

cycle of 60 cycle AC, or roughly, every 16 2/3 ms. Approximately once every 1.07 
seconds, the counter will overflow and set an Interrupt and is used to time programs 
etc. The 60 cycles comes from the Power Supply and goes through two switches in 
Central Control to increase Rise Time. The switch output goes to a synchronizer 
which in turn will count the TMIF counter thru TM6F. 


I/O DESIGNATION 


The I/O Designation is dependent on where it is plugged into the Central Control. 
It must know which Unit it is (No. 1, 2, 3 or kh) for the Result Descriptor Address. 


To determine this, four lines are sent to each T/O. These lines are CDIL, CDIL, 
CD2L and GDL. Two of these lines are grounded and two are left floating which 
will be a true (approximately -3V) due to its termination in the T/O.. For I/0-1, 
the lines CD1L and CD2L will be grounded in Central Control, and CDiL and CD2L will 
be left open. 


170-02 =“CDLLeCbeL 
T/o-03 = TDILT CD2L 
T/O20le = QpILon2b 


u 


INCANDESCENT DRIVERS 


Seven Incandescent Drivers located in the Central Control Unit control seven in- 
dicators on the Console. The seven indicators and the drivers are listed below: 


1. NOT READY - SNRD 5. "B" NORMAL - PBNOSD 
2. MEMORY CHECK - MPID 6. "BY" CONTROL - PBCOSD 
3. "A" CONTROL - PACOSD 7. HALT - HIND 
h. "A" NORMAL - PANOSD 


The Memory Check indicator will be ON if there is a Memory Parity Error in either 
one of the Processors. 
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7.9 GLOSSARY 


MISCELLANEOUS LINES 


CLEAR SENSE This line from D & D will be true when the MASTER CLEAR inD&D 
is actuated. 


TIEAR TIFAR Cicer - This line will be false for a true input from CLEAR 
SENSE in D&D. 


EXT INT IN UPT - A true level output indicates that an External 
Interrupt exists. 


INA PA SYL BIT PROCESSOR A SYL IN - This level is used in priority 
gating to set the Interrupt Address Register. When this level is 
false, there is a Non-Syllable PA Interrupt and this takes priority 
over all Processor Syllable Interrupts. 


TNH PB SYL L T PROCE B SYLLABLE INTERRUPT - This level is used in the 
priority gating to get the Interrupt Address Register into Processor 
B. (See preceding definition.) 


INITIATE P2 INITIATE PROCESSOR 2 COMMON AND GATE - This level when true will 
drive CA AP KD or CB AP KD to initiate Processor 2. 


INT T-L NO CC INTERRUPT 1- COMMON AND GATE - When true, this level indicates 
that CCIO3 and CCIO) are not ON. 


INT 1-6 NO CC INTERRUPT 1-6 COMMON ANG GATE - When true, this level indicates 
that CCIO3, CCIO), CCIOS and CCIO6 are not ON. 

INT 7-9 NO CC INTERRUPT 7-9 COMMON AND GATE - When this level is true, it 
indicates that CCIO7, CCIO8 and CCIO9 are not ON. 

INT I-12 NO CC INTERRUPT 1-12 COMMON AND GATE - When true, this level indi- 
cates that no CC Interrupt Flip-flop is ON from CCIO3 to CCI12. 

HOSP VASTER OSCILIATOR OUTPUT - This is O2MOSP level switched. 

PR INT NO PROCESSOR A INTERRUPT COMMON AND GATE - When true, this level 


indicates that there is no Processor A Interrupt. 


PA INT PROCESSOR A INTERRUPT - When true, this level indicates that a 
Processor A Interrupt exists. PA INT switched. 


PA NON SYL PROCESSOR A NON-SYLLABLE INTERRUPT - If there is one or more Inter- 
rupts in the group PAIOIF thru PAIOMF, then PA NON SYL is ON, 


PA TO IAR PROCESSOR A INTERRUPT TO INTERRUPT ADDRESS REGISTER DRIVER - When 


true, this level indicates that a Processor A Interrupt has priority 
to be shifted to the Interrupt Address Register. 
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PB INT 


PB INT 


PB NON SYL 


PB TO IAR 


PB LOAD 


PB INT 


TMO 1, 2, 3 


AAB(n)P 


AD(n)F 


APAS 


APBS 


AR(n)S 


PROCESSOR A LOAD FLIP-FLOP COMMON AND GATE - This level will initiate 
Processor A (as Pl) thru CA AP KD following a successful LOAD cycle. 


PROCESSOR A IS P2 - AVAILABLE -~ NOT BUSY COMMON AND GATE - When true, 
this level indicates that Processor A is Processor 2. It is AVAILABLE 
and is NOT BUSY. 


NO PROCESSOR B INTERRUPT COMMON AND GATE - When true, this level 
indicates that there is no Processor B Interrupt. 


PROCESSOR B INTERRUPT - When true, this level indicates that a 
Processor B Interrupt exists. PB INT switched. 


PROCESSOR B NON-SYLLABLE INTERRUPT - If there is one or more Inter- 
rupts in the group PAIOIF thru PAIOMF, then PB NON SYL is ON. 


PROCESSOR B INTERRUPT TO INTERRUPT ADDRESS REGISTER DRIVER - When 
true, this level indicates that a Processor B Interrupt has priority 
to be shifted to the Interrupt Address Register. 


PROCESSOR B LOAD FLIP-FLOP COMMON AND GATE - This level will initiate 
Processor B (as Pl) thru CB AP KD following a successful LOAD cycle. 


NO PROCESSOR B INTERRUPT COMMON AND GATE - When true, this level 
indicates that there is no Processor B Interrupt. 


PROCESSOR B INTERRUPT ~ When true, this level indicates that a Pro- 
cessor B Interrupt exists. PB INT switched. 


PROCESSOR B IS P2 - AVAILABLE - NOT BUSY COMMON AND GATE - When 
true, this level indicates that Processor B is Processor 2. It is 
AVAILABLE and is NOT BUSY. 


TIMER SYNC & TIMER FLIP-FLOPS 1-2-3 COMMON AND GATE - This is a 
gate condition of TMOY e TMIF e TM2F e TM3F used in higher counts 
of the Real Time Clock. 


RACK A FRAME AB LOCAL CLOCK OUTPUT (n) (n = 1 thru 6) - These are 
the LOCAL Clock Drivers on A Rack in Central Control. 


ADMIT I/O DESCRIPTOR FLIP-FLOP (n = 1 thru h; Il thru Ih) - These 
are set by AUnS and reset by the I/O Interrupt. They indicate that 
I/O Unit is BUSY. 


ADMIT MEMORY ACCESS REQUEST - PROCESSOR A SWITCH - This level is 
used to give Processor A priority when there is a conflict between 
Processor A and Processor B. 


ADMIT MEMORY ACCESS REQUEST - PROCESSOR B SWITCH - This level is 
used to give Processor B priority when there is a conflict between 
Processor A and Processor B. 


ADMIT MEMORY ACCESS REQUEST I/O (n) SWITCH (n = 1 thru 3 Il thru Ih) 
- This level establishes that an I/0 Request has been initiated and 
there is no conflict. Priority has been granted. Therefore, admit 
this 1/0 Request. 
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CAHP 2S 


CAMAED 


CAMPED 


CAMTOD 


CAMT2S 


CBAPKD 


CBD(nn)S 


CBHP 2S 


CBMAED 


CBMPED 


CBMTOD 
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ADMIT DESCRIPTOR NOW SWITCH - See C(n)ADNS (n = 1 thru hs Il thru Ih). 


BLOCKING OSCILLATOR & LINE DRIVER - See PAMCLP - PBMCLP or I(n) MCLP. 


ADMIT PROCESSOR DRIVER TO PROCESSOR A - Level from Central Control 
to initiate Processor A. 


MEMORY READ INFORMATION TO PROCESSOR A BIT (nn) SWITCH - Information 
levels (bits Ol thru 8) from Memory Read Exchange (CC) to Processor 
Ay 


HALT PROCESSOR 2 SWITCH TO PROCESSOR A - This level from Central 
Control HALTS Processor A when operating as Processor 2. 


INVALID ADDRESS TO PROCESSOR A - This is a system Error which indicates 
that Processor A has designated a Memory Module which is NOT AVATLABLE 
to the system. 


MEMORY PARITY ERROR TO PROCESSOR A DRIVER - This level indicates 
that the Memory Module has detected a Parity Error during the Memory 
cycle and an Interrupt will be set. 


MEMORY TIME ZERO DRIVER TO PROCESSOR A - This level is from Central 
Control to Processor A to indicate that Memory has started a cycle. 


MEMORY TIME TWO SWITCH TO PROCESSOR A - This level from Central 
Control to Processor A indicates that the Memory Module is through 
with the Input Unit during the READ cycle, and releases the Input 
Unit at this time. 


ADMIT PROCESSOR DRIVER TO PROCESSOR B - Level from Central Control 
to initiate Processor B. 


MEMORY READ INFORMATION TO PROCESSOR B - BIT (nn) SWITCH (nn = O1 
thru 8) - These are the 8 Information lines from the Memory Read 
Exchange to Processor B. 


HALT PROCESSOR TWO SWITCH TO PROCESSOR B - This level from Central 
Control HALTS Processor B when operating as Processor 2. 


MEMORY ADDRESS ERROR DRIVER TO PROCESSOR B - This is a system 
Error which indicates that Processor B has designated a Memory 
Module which is NOT AVAILABLE to the system. 


MEMORY PARITY ERROR DRIVER TO PROCESSOR B - This level indicates 
that the Memory Module has detected a Parity Error during the 
Memory cycle and an Interrupt will be set. 


MEMORY TIME ZERO DRIVER TO PROCESSOR B - This level from Central 
Control to Processor B indicates that a Memory cycle has started. 


7.9-h 


CBMT2S 


TCINTS 
CCI(nn)F 


CCMCLP 


CLIF 
CL2F 


CMCBOS 


CMTS 


CMIS 


C(n) A(nn)S 


C(n)WOOD 


C(n)W(nn)S 


C(n) ADNS 


C(n) AOOS 


MEMORY TIME TWO SWITCH TO PROCESSOR B - This level from Central 
Control to Processor B indicates that the Memory Module is through 
with the Input Unit during the READ cycle and releases the Input 
Unit at this time. 


CC INTERRUPT SWITCH (NO CC INTERRUPT) - This level is a common term 
in the reset logics of all of the External Interrupt Flip-flops. 


CC INTERRUPT (nn) FLIP-FLOP (nn = 03 thru 16) - These are the 
levels from the Central Control Flip-flops. 


MASTER CLOCK PULSE TO CENTRAL CONTROL - This is the Clock Driver 
line which furnishes the input for the Local Clock Drivers in 
Central Control E Rack and A Rack. 


CLOCK CONTROL 1 FLIP-FLOP (SINGLE PULSE) - Primarily used to control 
the Special Mode output of the Master Clock to the system. 


CLOCK CONTROL 2 FLIP-FLOP (RUN) - Primarily used to control the 
normal output of the Master Clock to the system. 


CENTRAL CONTROL CLOCK BLOCKING OSCILLATOR CONTROL SWITCH - When 
false, this level will inhibit the Clock Drivers to the Memory 
Units and Central Control. 


COMMENCE 1/0 SWITCH (LEVEL FOR INITIATE PROCESSOR) - When CMTF 
is true (1 us) this level determines whether an I/0 or Processor 
2 will be initiated. 


COMMENCE I/O SWITCH (LEVEL FOR INITIATE I/O) - This level (CMIS 
switched) is used to set the CIO) Flip-flop if all available I/0 
Channels are BUSY. 


MEMORY(n) ADDRESS (nn) BIT SWITCH (n = O thru 7; MEM-O thru MEM-7) 
(nn = 00 thru 12) (COAOOS thru C7A12S) - These lines transmit the 
Address requested from Central Control to the Memory Unit specified. 


MEMORY(n) WRITE DRIVER TO MEMORY (n = O thru 73 MEM-O thru MEM-7) 
- This level signals the Memory Module that the Memory cycle now 
in progress is a WRITE cycle. 


MEMORY (n) WRITE INFORMATION (nn) BIT SWITCH (n = O thru 73; MEM-O 
thru MEM-7)(nn = 01 thru 8) (COWO1S thru C7W8S) - These switches 
gated by Il thru Il, PA or PB, carry the Memory WRITE Information 
(48 bits) from the Central Control Memory WRITE Exchange to the 
selected Memory Module. 


I/O (n) ADMIT DESCRIPTOR NOW SWITCH (n = 1 thru hs; Il thru Ih) - 
This level is the start signal for the associated I/O Channel. 


MEMORY (n) START MEMORY SWITCH (n = 1 thru 7; MEM-1 thru MEM-7) - 
This is a lus start signal to the selected Memory Module from 
Central Control. 
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C(n) AUNS 


C(n)MPED 


C(n)MTOD 


C(n) MT2S 


C(n)R(nn)s 


C1285 


613s 
CLUS 
0238 
c2us 
C348 
DRAS 


EAB(n)P 


HIMD 
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I/O (n) ADMIT UNIT DESCRIPTOR SWITCH (n = 1 thru 4s; I1 thru Th) - 

This level when true, indicates to its associated I/O that no conflict 
exists for the selected Peripheral Unit. 

T/o (n) LOAD TIMING SWITCH (START LOAD) (n = 1 thru 3 I] thru Ih) - 
Ina LOAD operation, this switch level is the START signai for the 
Associated I/O Channel. 


T/O (n) MEMORY ADDRESS ERROR DRIVER (n = 1 thru ls; Il thru Th) - 
This is a system Error which indicates that the associated E/O- Una 
has designated a Memory Module which is NOT AVAILABLE to the system. 


T/o (n) MEMORY PARITY DRIVER (n = 1 thru 43 11 thru Il) - This 
level indicates that the Memory Module has detected a Parity Error 
during the Memory cycle and an Interrupt will be set. 


I/O (n) MEMORY TIME ZERO DRIVER (n = 1 thru ; Il thru Th). = Pats 
is a level from Central Control to the selected I/O Unit (n) to 
indicate that Memory has started a cycle. 


T/O (n) MEMORY TIME TWO SWITCH (n = 1 thru ls; Il thru Th) - This 
level from Central Control to the selected I/O Unit (n) indicates 


that the Memory is through with the Input Unit during a READ cycle 


and releases the Input Unit at this time. 


I/O (n) READ INFORMATION (nn) BIT SWITCH (n = 1 thru 3 I1 thru Ih) 


ne er ne 


(nn = O1 thru 8) (COROLS thru C7RY6S) - These are the 8 Read 
Information lines from the Central Control Memory Exchange to the 
selected I/O Unit (n). 

CONFLICT I/0-01 & I/0-02 SWITCH - The following six levels are the 
Memory Request Conflict levels. These levels are used to resolve 
conflicts between I/O Channels for the same Memory Module. 
CONFLICT I/0-01 & I/0-03 SWITCH - See C1258. 

CONFLICT I/0-01 & I/0-O) SWITCH - See C125. 

CONFLICT I/0-02 & I/O0-03 SWITCH - See C1258. 

CONFLICT I/0-02 & 1/0-0) SWITCH - See C125. 


CONFLICT I/0-03 & I/0-0) SWITCH - See C125. 


DRUM AVAILABLE SWITCH - See (nn)DRAS. 


RACK E FRAME AB LOCAL CLOCK OUTPUT (n) (n = 1 thru 6) - Local Clock 
Driver outputs from Rack &, 


HALT IMMEDIATE DRIVER - HALT Immediate level resulting from depress- 
ing the HALT button (HIBL) on the Console. 


HP 2F 


TASF 


IKCBOS 


IN(n)S 


I00S 


TOS 


108s 


T1285 


IS(n)¥ 


I(n) AVLS 


I (n) BS 


HALT IMMEDIATE SWITCH (SWITCH FLIP-FLOP) - This is the HIBL level 
switched. 


HALT INDICATOR DRIVER - This level energizes the HALT Indicator on 
the Console. 


HALT PROCESSOR 2 FLIP-FLOP - This flip-flop is set by the PAHP2L or 
PBHP2L level sent by Processor to HALT Processor 2. 


INTERRUPT ADDRESS SYNC FLIP-FLOP - This flip-flop controls the 1 us 
level (IASS) to reset the Interrupt Address Register. 


INTERRUPT ADDRESS SYNC SWITCH - This level (IASF switched) resets 
the ‘Interrupt Address Register before the next Address is entered. 


INTERRUPT ADDRESS (n) REGISTER BIT FLIP-FLOP (n = 1 thru 6) - This 
Register is used by Processor 1 to obtain a Memory location from 
a branch to the Interrupt handling routine. 


INHIBIT EXTERNAL INTERRUPT SWITCH - This level is used to Inhibit 
setting the Interrupt Address Register with an External Interrupt 
Address if Pl has a higher priority Interrupt (Parity Error or 
Invalid Address). 


I/O CLOCK BLOCKING OSCILLATOR CONTROL SWITCH - When false, the 
line will Inhibit the Master Clock pulses to the I/O Control Unit. 


INTERRUPT ADDRESS BIT (n) SWITCH (n = O thru 3) - These levels 
with IO)S, I08S and I112S levels make up the reset logics of the 
Interrupt Flip-flops. 


INTERRUPT ADDRESS EQUAL TO (00 thru 03) SWITCH - This level together 
with the IN(n)S level make up the reset logics of the Central Control 
Interrupt Flip-flops. 


INTERRUPT ADDRESS EQUAL TO Ol thru 07 SWITCH - See I00S description. 
INTERRUPT ADDRESS EQUAL TO 08 thru 11 SWITCH - See IOOS description. 
INTERRUPT ADDRESS EQUAL TO 12 thru 15 SWITCH - See I00S description. 


INTERRUPT SYNCHRONIZER (n) (n = 3, 6, 8 & 93; 3 = SPO, 6 = INQUIRY, 
8 = SPEC. 2, 9 = SPEC 3) - These synchronizer levels will go true 
with a true level from a Peripheral Unit to set the associated 
Interrupt Flip-flops. 


I/O (n) AVAILABLE SWITCH (n = 1 thru 4; Il thru I) - When true, 
these levels indicate that the associated I/O Channel is ready for 
system operation, 


I/O (n) BUSY SWITCH (n = 1 thru 3 Il thru I) - When true, these 
levels indicate that the associated I/O Channel is in the process 

of an Input/Output operation; or, the associated Interrupt Flip-flop 
is still ON from the completion of an I/O operation. 
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I(n)CINS 


T(n) Ds 


I(n) D16D 


I(n)I(nn)D 


I(n) 2(n)D 


I(n)FINL 


I(n)I1(n)P 


I(n)I3(n)D 


I(n)MCLP 


I(n)TS 


I(n)U(nn)D 


LOAS 


LOAY 
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I/O (n) CABLE INTERLOCK SWITCH (n = 1 thru hs Il thru I) - When 
true, this level indicates that the I/O Channel is physically con- 
nected to the system. 

1/0 (n) DESIGNATE DRUM oWitcCH - When true, this level indicates 
that I/O (n) is NOT controlling a Drum. These levels are used in 
I/O priority resolution logics which are P(nn)S. 


I/O (n) D16 DRIVER (n = 1 thru 3; Il thru Ih) - Driver level in 
Central Control derived from I(n)D16F level from I/O (n). 


I/O (n) INPUT INFORMATION (nn) DRIVER (n = 1 thru hs; Il thru I)) 
(nn = 01 thru 07) - Non-Tape Input Information bits to the IB 
Register in I/O Channel (n). 


NON-TAPE INPUT CONTROL DRIVERS (n = 1 thru h; Il thru Ih) (n = 1 
thru 8; 21 thru 28; 1121D thru I28D) - These are Non-Tape Input 
levels to the D Register and control the flip-flops in I/O. 


T/O (n) FINISHED LEVEL (n = 1 thru 3 Il thru Il) - This level is 
sent to Central Control when Memory Access is obtained to store 
the Result Descriptor which indicates that the I/O Channel has 
completed its operation. 


I/O (n) TAPE INPUT BIT 1 (n) SWITCH (n = 1 thru 3 Il thru Ih) 
(n = 1 thru 73 I11 thru I17) I1I11P thru II17P - Input Informa- 
tion bits (n) to the IR Input Buffer in the I/O Channel (n). 


I/O (n) TAPE INPUT BIT 3 (n) DRIVER (n = 1 thru 4; Il thru Ik) 
(n = 131, 132, 13h, 135, 136, 137 & 138) I1131D thru II38D - 
Tape Input Control lines to I/O Register and Control Flip-flops 
in I/O Channel (n). 


T/O (n) MASTER CLOCK PULSE (n = 1 thru hs; Il thru Il) - These 
lines come from Central Control and drive the LOCAL Clock Drivers 
in the I/O Control Unit. 


I/O (n) DESIGNATE TCH (n = 1 thru 4; Il thru Il) - When true, 
this level indicates that I/0 (n) is NOT controlling a Magnetic 
Tape Unit. These levels are used in I/O priority resolution logics. 
P(nn)S switches. 


I/O (n) UNIT DESIGNATE (nn) DRIVER (n = 1 thru hs Il thru Ih) 
(nn = O1 thru 31, 42, 50 & 52) IIUOID thru Ihu52D. 


LOAD SWITCH - This is TOBE level switched. It will WRITE a LOAD 
operation. 


LOAD DELAY MULTI - This Multivibrator, energized by LOAS, drives 
the TOYS switch to START the system Clock in a LOAD Operation. 


LOFF 
LORS 
LOYS 
MCMCLP-A3 
B3 
C3 
MKSCLL 
MPID 
MNRS 
MNRS 
M(n)CINS 
M(n) IORS 
M(n) I(n) XF 


M(n)I(n)XD-1 


M(n) I(n)XD-2 


M(n)I(n)XD-3 


M(n)I(n)XD- 


LOAD FLIP-FLOP - This flip-flop is SET at the beginning of the 
LOAD cycle. 


TOAD RELAY SWITCH (Operates MASTER CLEAR) - This switch driven by 
LOAS will operate the MASTER CLEAR Relay. 


TOAD DELAY SWITCH - This level, the switched output, and LOAY start 
the System Clock during a LOAD operation. 


MASTER CLOCK PULSE TO MEMORY UNITS - These lines come from Central 
Control to drive the LOCAL Clock Drivers in the Memory Units. 


STORT CLOCK LEVEL FROM MEMORY UNITS - This level comes from the 
START Clock button on each Memory Module. It STARTS the system 
Clock, 


MEMORY PARITY ERROR INDICATOR DRIVER - This driver will light the 
Memory Parity Error Indicator on the Console to show that there 
was a Parity Error to Processor A or Processor B. 


MEMORY NOT READY SWITCH - These levels check that the connected 
(nnClNL) Memory Modules are ready for REMOTE operation. MNRS true 
will drive SNRD to light the system NOT READY Indicator. 


MEMORY (n) CABLE INTERLOCK SWITCH (n = O thru 7; MEM-O thru MEM-7) 
- When grounded in their respective Memory Module, these lines 
indicate to Central Control that the Memory Module is connected 

to the system. 


MEMORY (n) 1/0 REQUEST SWITCH - When true, this level indicates 
that there is NO I/O request for this Memory Module. 


MEMORY (n) I/O (n) CROSSPOINT FLIP-FLOP (n = O thru 7; MEM-O 
thru MEM-7) (n = 1 thru 43 Il thru Th) - When true, these levels 
indicate that Memory Module (n) is connected to I/O (n). 


MEMORY (n) & I/O (n) CROSSPOINT DRIVER 1 (MWX) (n = 0 thru 73 
MEM-O thru MEM-7) (n = 1 thru 3; Il thru Ih) MOI1XD-1 thru 
M7IMXD-1 - Driver with input of M(n)I(n)XF for control in the 
Memory WRITE Exchange. 


MEMORY (n) & I/O (n) CROSSPOINT DRIVER 2 (MWX) (n = 0 thru 73 
MO thru M7) (n= 1 thru 3; Il thru Th) MOI1XD-2 thru M7ILXD-2 
- Second output of M(n)I(n)XD-1 Driver. 


MEMORY (n) & I/0 (n) CROSSPOINT DRIVER 3 (MRX) (n = O thru 7; 
MO thru M7) (n = 1 thru 4; Il thru Ih) MOI1XD-3 thru M7ILXD-3 

- Driver with input of M(n)I(n)XF for control in the Memory Read 
Exchange. 


MEMORY (n) & I/O (n) CROSSPOINT DRIVER h (MRX) (n = O thru 73 
MO thru M7) (n = 1 thru lh; Il thru Th) MOILXD- thru M7IUXD-h 
~ Second output of M(n)I(n)XD3 driver. 
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M(n)I(n)XS MEMORY (n) & 1/0 (n) CROSSPOINT SWITCH (MWX) (n = O thru 73 Mo 
thru M7) (n = 1 thru 3 Il thru Ih) MOILXS thru M7IWXS - Switched 
level of M(n)IXF for use in the Memory WRITE Exchange. 


M(n)MCYF MEMORY (n) MEMORY CYCLE FLIP-FLOP (n = 0 thru 73 MO thru M7) 
MOMCYF thru M7MCYF - When true, this level indicates that the 
Memory Module (n) is connected to a Processor or an I/O Channel 
and is in a Memory cycle. 

M(n) MTS MEMORY (n) MEMORY CYCLE Tl SWITCH (n = O thru 73 MO thru M7) 
MOMTYS thru M7MTWS - When true, this level received from Memory 
will clear the Crosspoint flip-flops associated with Memory Module 
(n). 

M(n) PAXF MEMORY (n) & PROCESSOR A CROSSPOINT FLIP-FLOP (n = O thru 73 
MO thru M7) MOPAXF thru M7PAXF - When true, this level indicates 
that Memory Module (n) is connected to Processor A. 

M(n)PAXD-1 MEMORY (n) & PROCESSOR A CROSSPOINT DRIVER 1 (n = 0 thru 73 
MO thru M7) - This is a level derived from M(n)PAXD-1. 

M(n)PAXD-2 MEMORY (n) & PROCESSOR A CROSSPOINT DRIVER 2 - This is a parallel 
driver to M(n)PAXD-1. 

M(n) PAXD-3 MEMORY (n) & PROCESSOR A CROSSPOINT DRIVER 3 - This is a level 
derived from M(n)PAXF for use in the Memory READ Exchange. 

M(n) PAXD- MEMORY (n) & PROCESSOR A CROSSPOINT DRIVER l - This is a parallel 
driver to M(n)PAXD-3. 

M(n) PAXS MEMORY (n) & PROCESSOR A CROSSPOINT SWITCH - This is the M(n) PAXF 
level switched for use in the Memory WRITE Exchange. 

M(n) PBXD-1 MEMORY (n) & PROCESSOR B CROSSPOINT DRIVER 1 (n = O thru ee 
MO thru M7) - This is a level derived from M(n)PBXF for use in the 
Memory WRITE Exchange. 

M(n) PBXD-2 MEMORY (n) & PROCESSOR B CROSSPOINT DRIVER 2 - This is a parallel 
driver to M(n)PBXD-1. 

M(n) PBXD-3 MEMORY (n) & PROCESSOR B CROSSPOINT DRIVER 3 - This is a level 
derived from M(n)PBXF for use in the Memory READ Exchange. 

M(n)PBXD- MEMORY (n) & PROCESSOR B CROSSPOINT DRIVER h - This is a parallel 
driver to M(n)PPXD-3. 

M(n) PBXF MEMORY (n) & PROCESSOR Lb fLIP-FLOP (n = 0 thru 73 MO thru M7) - 
When true, thi: level inuicates that the Memory Module (r) iz 
connected to Processor B, 

M(n} PBXS MEMORY (n}) & PROCESSOR B CROSSPOINT SWITCH - This is the M(r:) PREF 


level switched for use in the Memory WRITE Exchange. 
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M(n)XFOS 


PAAVLS 


PABUSS 


PACBOS 


PACOSS 


PACOSD 


PAMCLP-A3 


PANOSD 


PBAVLS 


PEBUSS 


PBCBOS 


PECOSS 


PBMCLP- 


PBNOSD 


PGDL 


B3 
C3 


A3 
B3 
C3 
D3 


MEMORY (n) CROSSPOINT FLIP-FLOPS EQUAL TO O SWITCH (n = O thru 7; 
MO thru M7) - This level will be false when any Crosspoint flip-flop 
is SET. It will inhibit setting any other Crosspoint flip-flop 
during the Memory cycle in progress. 


PROCESSOR A AVAILABLE SWITCH - This is level PAAVEL (Processor A 
Available) from Processor A switched. When true, PAAVLS indicates 
that Processor A is available for operation. 


PROCESSOR A DUoY OWlTCH - This is level PABUSL (Processor A BUSY) 


from Processor A switched. 


PROCESSOR A CLOCK BO CONTROL SWITCH - This is the Inhibit level 
controlled by PAIMCL from Processor A which may STOP the Clock 
Drivers to Processor A. 


PROCHSSOR A CONTROL STATE SWITCH - This is PACOSL level switched. 
When this level is true, its drivers PANOSD light the NORMAL state 
indicator on the Console. 


PROCESSOR A CONTROL STATE INCANDESCENT DRIVER - This indicator level 
lights the CONTROL state indicator for Processor B on the Console. 


MASTER CLOCK PULSE TO PROCESSOR A - These lines are the output of 
the Clock Drivers in Central Control which go to Processor A to 
drive the LOCAL Clock Drivers. 


PROCESSOR A NORMAL STATE INCANDESCENT DRIVER - This indicator level 
lights the NORMAL state indicator for Processor A on the Console. 


PROCESSOR B AVAILABLE SWITCH - This is the switched PBAVIL level 
from Processor B and when true indicates that Processor B is avail- 
able for operation. 


PROCESSOR Db BUSY OWllCH - This is level PBBUSL switched from Pro- 


cessor B. 


PROCESSOR B CLOCK BO CONTROL SWITCH - This is the inhibit level, 
controlled by PBIMCL from Processor B which may STOP the Clock 
Drivers to Processor B, 


PROCESSOR B CONTROL CTATE OWITCH - This is the PACOSL level switched. 
When this level is true, it drives PANSOD to light the NORMAL state 
Indicator on the Console. 


MASTER CLOCK PULSE TO PROCESSOR B - These lines are the output A of 
the Clock Drivers in Central Control which go to the Processor B to 
drive the LOCAL Clock Drivers. 


PROCESSOR B NORMAL STATE INCANDESCENT DRIVER - This indicator level 
lights the NORMAL state indicator for Processor B on the Console. 


POWER GOING DOWN LEVEL - This is the switched level of PGDD which 
functions as a STOP Clock level (CLEAR CL2FF) whenever the DC 
LOCKOUT line is grounded in D & D. 


€5) FIELD ENGINEERING TECHNICAL MANUAL 


SCLS 


SCLY 


SCMM 


SI1S 
SI28 
S138 


SNRD 


S(nn)s 
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PAPER TAPE PUNCH OUTPUT "A" [EVEL NOT 


APER T I VEL NOT 
PAPER TAPE PUNCH OUTPUT "BY TEVEL NOT 
START CARD CYCLE LEVEL NOT 


PAPER TAPE PUNCH OUTPUT "6 TEVEL NOT 
PAPER TAPE STOP LEVEL NOT 

PUNCH CLOCK PULSE 

TARD BINARY LEVEL NOT 


PRIORITY I/O (n) OVER I/O (n) SWITCH (nn = 1h, 21, 31, 32, 2 & 3) 
- These switch levels are used in the Admit I/O Memory Request 
Priority resolving logics. 


PROCESSOR 2 BUSY FLIP-FLOP - When true, this level indicates that 
Processor 2 has received an Initiate level. 


PROCESSOR 2 BUSY SWITCH - When true, this level indicates that P2BF 
is ON and that Processor 2 is NOT AVAILABLE and BUSY. 


START CLOCK LEVEL - When a Unit siAr' Clock button is depressed, 
this level is at a ground potential. 


START CLOCK SWITCH - This level is true when a START Clock button 
on a system unit is depressed. 


START CLOCK SYNCHRONIZER - This synchronizer emits al us level 
from the inputs of SCMM and MOSP to set CLIF. 


START CLOCK MULTIVIBRATOR - This multivibrator enabled by SCLS is 
ANDed with MOSP to energize the synchronizer SCLY. 


SPECIAL INTERRUPT 1 SWITCH - This switch is not used at this time. 


SPECIAL INTERRUPT 2 SWITCH - This switch is not used at this time. 


SPECIAL INTERRUPT 3 SWITCH - This switch is not used at this time. 


SYSTEM NOT READY INCANDESCENT LRIViR - This driver energizes the 
system NOT READY indicator on the Console when a Unit connected tc 
the system is NOT READY for system operation. 


SEY INTERRUPE ADDRESS BI (nn) SWITCH (nn = O1 thru Ol; 19 thru 31) 
- These switch levels provide logical gating to determine external 
interrupt priority in order to set an Address into the Interrupt 
Address Register. 


TMOY TIMER SYNCHRONIZER - This synchronizer output provides a level at 
a 60 cycle rate to gate the counting pulses to the Real Time Clock. 

T(n)F TIMER BIT (n) FLIP-FLOP (n = 1 thru 6) - These levels come from 
the Real Time Clock flip-flops. 

THES UNIT DESIONATE-T70-(ay BIDIRECTIONAL SWITCH (n= 2,3 &h) 

U(nn)s UNIT DESIGNATE CONFLICT I/O (n) & I/O (n) SWITCH (nn = 12, 13, lh, 
23, 2h & 3h) 

Tn) BDL UNTT (mn) TAPE BACKWARD DRIVE LEVEL (nn = Ol, 03, 05 thru 31) 
OTEDI thru 3IBDI 

Tan) FDL UNIT (nn) TAPE FORWARD DRIVE LSVBL OLFDL thru 3LFDL 

Tan) TCP UNIT (nn) TAPE CLOCK PULSE OITCP thru JITCE 

(nn) TEFS UNIT (nn) TAPE END OF FILE SWITCH O1TEFS thru 31TEFS 

(nn) THDS UNIT (nn) TAPE HIGH DENSITY LEVEL SWITCH O1THDS thru 31THDS 

(nn) TLPS UNIT (nn) TAPE LOAD POINT LEVEL O1TLPS thru 31TLPS 

(nn) TRES UNIT (nn) TAPE READ READY SWITCH O1TRES thru 31TRES 

nn) TRL UNIT (nn) TAPE READ LEVEL OLTRL thru 31TRL 

Tnn) TRWE UNIT (nn) TAPE REWIND LEVEL OITRWE thru SITRNL 

(nn) TTOS UNIT (nn) TAPE TRANSPORT OPERATE LEVEL O1TTOS thru 31TTOS 

(mn) TWI(n) UNIT (nn) TAPE WRITE INFORMATION BIT (n) (nn = 01, 03, 05 thru 31) 
(A Sys ty By hy, By P) 

Tan) TWL T (nn) TAPE WRITE LEVEL 

(nn) TWRS UNIT (nn) TAPE WRITE READY LEVEL 

Tim) TWEP UNIT (an) TAPE WRITE RESET PULSE 

(nn) TWSS UNIT (nn) TAPE WRITE STATUS SWITCH 

Tan) DEST UNIT tin) DAU BUFFER SET TEVEL (nn = 0h, 08) 

(nn)DCL(n) UNIT (nn) DRUM CONTROL LEVEL (n) (nn = Oh, 08) (n = 1 thr h) 

(nn) DRAS UNIT (nn) DRUM AVAILABLE SWITCH 

(nn) DURS UNIT (nn) DRUM READY LEVEL SWITCH 

(nn) DWCS UNIT (nn) DRUM WORD COINCIDENCE SWITCH 

(nn) DWI(n) UNIT (nn) DRUM INFORMATION LEVELS (nn = -l, 08) (n= 1, 2, h, 8, 


A, B) 
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(nn) CCS 


(nn) CRES 


Tnn)SCCL 
(nn) EOPS 
(nn) EPRL 
(nn) PAMS 
(nn) PCFS 
(nn) PCYS 
(nn) PITL 
(nn) PLCL 


(nn) PRRS 


(nn) PI(n) L 


(mn) PINS 
(nn) PECL 
(nn)PUCS 
(nn) PUCP 
(nn) PURS 


(nn) SPOL 


(mn) PO(n)L 


16ILRL 


16IRTS 


Printed in U.S.A. 


UNIT (nn) DRUM WRITE LOCKOUT SWITCH (nn = Ol, 08) 

UNIT (nn) DRUM WRITE LEVEL 

UNIT (mm) CARD READER BINARY HALE EVEL (nn = 10, 1h) 
nn R B Vv (mn = 10, 1h) 


UNIT (nn) CARD CYCLE LEVEL (nn = 10, 1h, 18, 20) 


UNIT (nn) CARD READ ERROR SWITCH (nn 
Parity Error. 


UNIT (nn) START CARD CYCLE LEVEL (mn 


(nn) PRINTER - END OF PAGE SWITCH (nn = 22, 26) 


10, 14) - Also Paper Tape 


105 Uh5, 18) 


(nn) PRINTER - END OF PAGE RESET LEVEL 
(nn) PRINTER - PAPER MOTION SWITCH 

(nn) PRINTER - PRINT CYCLE FINISHED SWITCH 
(nn) PRINTER - PRINT CYCLE SWITCH 

(mn) PRINTER - INFORMATION TRANSFER LEVEL 
(nn) PRINTER - LISTER COMMAND LEVEL 

(nn) PRINTER - PRINTER READY SWITCH 


(nn) PRINTER - INFORMATION (n) LEVEL (nn = 22, 26) (n =P, B, A, 
8, hy 2, 1) 


(nn) PUNCH - INFORMATION NEEDED SWITCH (nn = 2, 50, 52) 
(nn) PUNCH — BIT COMPARE LEVEL 

(nn) PUNCH - CYCLE SWITCH 

(nn) PUNCH - CLOCK PULSE 

(nn) PUNCH - READY SWITCH 

(mn) PUNCH - START PUNCH ORDER LEVEL 


(nn) PUNCH - OUTPUT INFORMATION (n) BIT LEVEL (nn = 50, 52) 
(n i B, A, , Lig 2) 


INQUIRY LATCH RELEASE LEVEL 


INQUIRY READ TIMING SWITCH 


79-14 


161SYL 


L8PRWL 
18PSTL 
30ICRS 
30IN(n)L 
308CRS 
30¢0DRL 
30TINS 
3B0TOPL 
3BOTDRS 
h2PASL 
60 CS 


60 CM 


O1MOSP 


OQ2MOSP 


INQUIRY SYNC LEVEL 


OUTPUT INFORMATION LEVEL (TO INQUIRY UNIT) (n = P, B, A, 8, l, 2, 1) 


SET INQUIRY INTERRUPT SWITCH 


WRITE INQUIRY LEVEL 


PAPER TAPE REWIND LEVEL | 
PAPER TAPE STOP LEVEL 


SPO — INPUT CHARACTER READY SWITCH 


‘SPO - INFORMATION (n) LEVEL (n = 8B, A, 8, 4, 2, 1) 


SPO - OUTPUT CHARACTER READY SWITCH 

SPO - OUTPUT DRIVER LEVEL 

SPO - TYPEWRITER INTERRUPT SWITCH 

SPO - TYPEWRITER OPERATION LEVEL 

SPO - TYPEWRITER READY SWITCH 

PUNCH - AUXILIARY STACKER LEVEL 

60 CYCLE SWITCH - This switch is activated by the 60 cycle AC. 

60 CYCLE MULTIVIBRATOR - This multivibrator, triggered by 60 CS is 
SET for 12 ms in order to provide a stable timing trigger for the 


Real Clock Synchronizer TMOY. 


MASTER OSCILLATOR OUTPUT 1 - This is the No. 1 Output of the Master 
Oscillator which is running whenever DC is applied. 


MASTER OSCILLATOR OUTPUT 2 - Second continuous output of the Master 
Oscillator. 


